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DETECTING CIRCUIT FOR ELECTRIC
QUANTITY, PROCESSING DEVICE AND
METHOD FOR STATE DETECTION OF
MOBILE TELEPHONE IN STANDBY

TECHNICAL FIELD

[0001] The present disclosure relates to the filed of mobile
communication devices, in particular to a detecting circuit for
electric quantity, a processing device and a processing
method for state detection of a mobile telephone in standby.

BACKGROUND

[0002] At present, the standby time is increasingly becom-
ing a bottleneck of the mobile telephone due to complex and
various functions of the smart mobile terminal products, and,
in addition to increasing the battery capacity, an improving
idea of reducing the standby current of the whole machine is
an effective method for the mobile terminal manufacturers to
improve the short standby time and enhance the battery
endurance capability. The general mobile telephone in
standby need to regularly wake up a mobile terminal to
exchange with a base station and detect the state thereof (for
example, battery electric quantity and battery temperature),
however, the standby performance of the whole machine is
greatly influenced because the current during the exchange
and detection is greatly increased compared with the current
during standby. Currently, state detecting of the smart mobile
telephone in standby is performed by using the single wakeup
mechanism as same as that for the general mobile telephone,
so that the time of exiting from standby mode cannot be
effectively reduced, and no other effective technical solutions
are available to improve the standby time of the mobile tele-
phone.

SUMMARY

[0003] In order to solve the technical problem, the present
disclosure provides an electric quantity detecting circuit, a
processing device and a processing method for detecting a
state of a mobile telephone in standby.

[0004] The present disclosure provides an electric quantity
detecting circuit which includes: a battery, a voltage com-
parator, a first resistor, a second resistor and a third resistor,
wherein

[0005] ananodeofthe battery is connected with an Analog-
to-Digital Converter (ADC) of an Application Processor (AP)
module, and a cathode of the battery is connected with the
first, second and third resistors in series and then grounded;
and

[0006] the voltage comparator is connected with the cath-
ode of the battery and configured to determine an upper
electric quantity limit and a lower electric quantity limit
according to the resistance values of the first, second and third
resistors and detect whether the battery electric quantity is
low according to the upper electric quantity limit and the
lower electric quantity limit.

[0007] The voltage comparator may comprise an input ter-
minal and a comparing unit, wherein

[0008] the input terminal is configured to input the upper
electric quantity limit between the first and second resistors,
and input the lower electric quantity limit between the second
and third resistors, the upper electric quantity limit is 1.240x
(R1+R2+R3)/(R2+R3), and the lower electric quantity limit
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is 1.240x(R1+R2+R3)/R3, wherein R1, R2 and R3 are the
resistance values of the first, second and third resistors,
respectively; and

[0009] the comparing unit is configured to determine that
the electric quantity is low when the battery electric quantity
is determined to be in the range between the upper electric
quantity limit and the lower electric quantity limit, and deter-
mine that the electric quantity is high when the battery electric
quantity is determined to be out of the range between the
upper electric quantity limit and the lower electric quantity
limit.

[0010] The comparing unit may be further configured to
send an interrupt signal through an output terminal when the
electric quantity is low; and

[0011] the voltage comparator may further comprise the
output terminal which is connected with the Interrupt Inter-
face (INT) of the AP module and configured to transmit the
interrupt signal from the comparing unit.

[0012] A processing device for state detection of a mobile
telephone in standby, which comprises the electric quantity
detecting circuit for detecting state of a mobile telephone in
standby, the device comprises: an Application Processor (AP)
module, a wireless Modem module and the electric quantity
detecting circuit, wherein

[0013] the electric quantity detecting circuit is connected
with an Interrupt Interface (INT) of the AP module and con-
figured to send an interrupt signal;

[0014] the AP module is connected with the Modem mod-
ule through a data interface and used, after receiving the
interrupt signal, for determining that a battery electric quan-
tity is low according to the interrupt signal; and send a com-
mand to the Modem module when the battery electric quan-
tity is high, and determine a work state of the Modem module
according to a response of the Modem module to the com-
mand; and determine a wakeup subsequent flow according to
the battery electric quantity of the mobile telephone and the
work state of the Modem module; and

[0015] the Modem module is configured to respond to the
command from the AP module when the Modem module is in
a working state.

[0016] The AP module may be further configured to deter-
mine the wakeup subsequent flow according to the battery
electric quantity of the mobile telephone and the work state of
the Modem module, when the battery electric quantity of the
mobile telephone is determined to be low, the AP module is
configured to determine that the wakeup the subsequent flow
is regularly detecting the state of the mobile telephone, and
when the battery electric quantity of the mobile telephone is
determined to be high and the Modem module is determined
to be in the working state, the AP module is configured to
determine that the wakeup subsequent flow is regularly
exchanging with a base station and detecting the state of the
mobile telephone, and when the battery electric quantity of
the mobile telephone is determined to be high and the Modem
module is determined to be not in the working state, the AP
module is configured to determine that the wakeup subse-
quent flow is regularly detecting the state of the mobile tele-
phone.

[0017] A processing method for detecting state of a mobile
telephone in standby comprises the following steps:

[0018] determining whether a battery electric quantity of
the mobile telephone in standby is high or low according to an
electric quantity detecting circuit;
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[0019] determining a work state of a Modem module when
the battery electric quantity of the mobile telephone is high;
and

[0020] determining a wakeup subsequent flow according to
whether the battery electric quantity of the mobile telephone
is determined to be high or low and the determined work state
of the Modem module.

[0021] The step of determining whether the battery electric
quantity of the mobile telephone is high or low may comprise:
[0022] connecting an anode of the battery with an Analog-
to-Digital Converter (ADC) of an Application Processor (AP)
module, and connecting a cathode of the battery with a first
resistor, a second resistor and a third resistor and grounding
the cathode; and

[0023] connecting a voltage comparator with the cathode of
the battery and with the Interrupt Interface (INT) of the AP
module, determining an upper electric quantity limit and a
lower electric quantity limit according to the resistance values
of the first, second and third resistors and detecting whether
the electric quantity is low according to the upper electric
quantity limit and the lower electric quantity limit.

[0024] The step of determining the upper electric quantity
limit and the lower electric quantity limit according to the
resistance values of the first, second and third resistors and
detecting whether the electric quantity is low according to the
upper electric quantity limit and the lower electric quantity
limit may comprise:

[0025] inputting the upper electric quantity limit to the
voltage comparator between the first and second resistors,
and the lower electric quantity limit to the voltage comparator
between the second and third resistors, the upper electric
quantity limit is 1.240x(R1+R2+R3)/(R2+R3), and the lower
electric quantity limit is 1.240x(R1+R2+R3)/R3, wherein
R1,R2 and R3 are the resistance values of the first, second and
third resistors, respectively; and

[0026] determining that the electric quantity is low when
the battery electric quantity is determined to be in the range
between the upper electric quantity limit and the lower elec-
tric quantity limit, and determining that the electric quantity is
high when the battery electric quantity is determined to be out
of the range between the upper electric quantity limit and the
lower electric quantity limit.

[0027] The step of determining whether the battery electric
quantity of the mobile telephone is high or low may comprise:
[0028] sending an interrupt signal to the AP module when
the voltage comparator determines that the electric quantity is
low; and

[0029] determining that the battery electric quantity is low
after the AP module receives the interrupt signal.

[0030] The step of determining the wakeup subsequent
flow according to the battery electric quantity of the mobile
telephone and the work state of the Modem module may
comprise:

[0031] determining that the wakeup subsequent flow is
regularly detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be low;

[0032] determining that the wakeup subsequent flow is
regularly exchanging with a base station and detecting the
state of the mobile telephone when the battery electric quan-
tity of the mobile telephone is determined to be high and the
Modem module is determined to be in a working state; and
[0033] determining that the wakeup subsequent flow is
regularly detecting the state of the mobile telephone when the
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battery electric quantity of the mobile telephone is deter-
mined to be high and the Modem module is determined to be
not in the working state.

[0034] The step of regularly detecting the state of the
mobile telephone may comprise: regularly detecting the bat-
tery electric quantity and a battery temperature.

[0035] Thebeneficial effects of the present disclosure are as
follows.
[0036] The present disclosure provides an electric quantity

detecting circuit capable of detecting whether the electric
quantity of a mobile telephone is high or low, so as to possibly
determine the battery electric quantity of the mobile tele-
phone on various application occasions.

[0037] Furthermore, the present disclosure further provides
aprocessing device comprising the electric quantity detecting
circuit and a processing method for detecting the state of a
mobile telephone in standby, capable of identifying the archi-
tecture mode of the mobile telephone system, so as to possi-
bly make applications on various occasions according to the
system architecture mode.

[0038] Furthermore, the present disclosure further deter-
mines a flow after wakeup according to the architecture of the
system and the battery electric quantity, so as to adopt differ-
ent wakeup mechanisms according to different work modes
and implement the exchange between the mobile telephone
and a base station and the state detection of the mobile tele-
phone, so that the problem of standby current increase caused
by the single wakeup solution is avoided, thereby increasing
the standby time and enhancing the battery endurance capa-
bility; and meanwhile, adoption of hardware detection for the
case of low electric quantity state can guarantee that a low
electric quantity warning and shutdown information can be
outputted in the low electric quantity state without automatic
shutdown to reduce poor user experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 is a diagram illustrating the structure of a
processing device for detecting state of a mobile telephone in
standby according to embodiments of the present disclosure;
[0040] FIG. 2is aflowchart illustrating the implementation
of a processing method for detecting state of a mobile tele-
phone in standby according to embodiments of the present
disclosure; and

[0041] FIG. 3 is a flowchart illustrating the implementation
for the processing of detecting the state of the mobile tele-
phone in standby according to embodiments of the present
disclosure.

DETAILED DESCRIPTION

[0042] In the related technologies, a general mobile tele-
phone in standby need to regularly wake up a mobile terminal
to implement exchange with a base station and state detection
of'the mobile telephone, however, the standby performance of
the whole machine is greatly influenced because the current
during the exchange and detection is greatly increased com-
pared with the current during standby.

[0043] But, due to the inherent characteristics thereof, the
current general mobile telephone in standby will regularly
exit from the standby mode to implement the exchange com-
munication between the radio frequency and a base station
and implement detection of the battery electric quantity and a
battery temperature during the time interval. In this case,
since the exchange with the base station and the state detec-
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tion are performed in the inherent state, which is complied
with the requirements of general mobile terminals, there is no
influence on the standby current. However, at present, most
smart mobile telephones use the system architecture of an
Application Processor (AP) plus a wireless module (Mo-
dem), so the smart mobile telephones have different work
modes, for example, the AP is working or both the AP and the
wireless module are working. Since different exchanges and
detections are required in different work mode, therefore
when the wakeup solution of regularly exiting from the
exchange when the Modem of the general mobile terminal is
working is used, the exchange between the radio frequency
and the base station is not required only when the AP is
working, and the monitoring of battery temperature can also
be optimized. When the frequent wakeup mechanism consis-
tent with the general mobile terminals is used, the standby
current will be increased, result in reducing the standby time.
[0044] Therefore, aiming at such a characteristic of smart
mobile telephone, embodiments of the present disclosure
provide a solution that a smart mobile telephone use different
wakeup mechanisms in different work modes to implement
exchange with between the mobile telephone and a base
station and detection of the state of the mobile telephone (for
example, battery electric quantity and battery temperature),
thereby reducing the standby current of the smart mobile
telephone, and effectively improving the standby time and
enhancing the battery endurance capability without changing
the battery capacity.

[0045] Specifically, the present disclosure uses different
wakeup mechanisms in different work modes to implement
the exchange between a mobile telephone and a base station
and the state detection of the mobile telephone (for example,
battery electric quantity and battery temperature), thereby
reducing the standby current and increasing the standby time.
Currently, the general smart mobile telephone has two work
modes: the AP is working, and both the AP and the Modem
are working. In these two cases, it is feasible to use different
wakeup mechanisms of the mobile telephones according to
the characteristics of different work modes, and, meanwhile,
use different methods to implement the exchange between a
mobile telephone and a base station and the state detection, so
as to improve the standby current. The architecture mode of
the mobile telephone and the corresponding thoughts for the
implementation are explained below.

[0046] At present, the architecture of most smart mobile
telephones is the solution of AP plus Modem with multiple
different work modes, such as the AP is working and both the
AP and the Modem are working.

[0047] When only the AP is working, in the functions such
as Personal Digital Assistant (PDA) of the smart mobile tele-
phone, there is no burst wakeup between the radio frequency
and the base station and no exchange with the base station is
required, therefore only regularly state detection of the
mobile telephone is required, for example, battery electric
quantity and battery temperature. In light of this, it is possible
to avoid the current caused by frequently exiting from the
standby mode by prolonging the wakeup time during imple-
mentation, thereby reducing the standby current. On the other
hand, the state detection of the mobile telephone (for
example, battery electric quantity and battery temperature)
are not required to be performed in real time, so that during
the implementation, it is well feasible to prolong the detection
time (10 min) prior to the detection, even without detection, in
order to perform the wakeup operation as few as possible,
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reduce the time of exiting from standby mode during the
standby, reduce the standby current, and increase the standby
time.

[0048] When both the AP and the Modem are working, the
Modem needs to exchange with the base station due to inher-
ent communication between the radio frequency and the base
station when it is working, and also needs to detect the state of
mobile telephones (for example, battery electric quantity and
battery temperature). In view of this, the wakeup mechanism
as same as that of the general mobile terminal can be used for
the regular wakeup according to the protocol requirement, to
implement the exchange between the radio frequency and the
base station, and detect the state of the mobile telephone (for
example, battery electric quantity and battery temperature)
during the time interval of the exchange, without increasing
the wakeup number of times and the standby current in such
case.

[0049] Inthe implementation of the present disclosure, the
electric quantity of the mobile telephone is further proposed
as one of the foundations for processing, as explained below.

[0050] When the battery electric quantity is low, the mobile
telephone is easy to enter the shutdown state, so the state
detection of the mobile telephone (for example, battery elec-
tric quantity and battery temperature) needs to change into a
solution of real-time acquisition to avoid a sudden power-off
shutdown during use and notify the user of information, such
as low electric quantity and shutdown, in time. Specifically,
the embodiments of the present disclosure also provide cor-
responding technical solutions, that is, using a hardware com-
parator to detect the battery electric quantity and send an
interrupt signal to the AP through the INT, so as to detect the
battery electric quantity in real time and prompt information
such as low electric quantity and shutdown, thereby optimiz-
ing the user experience.

[0051] To sum up, the embodiments of the present disclo-
sure implement the exchange between a mobile telephone
and a base station and the state detection of the mobile tele-
phone in various circumstances by using the technical solu-
tions of three different wakeup mechanisms in three different
work states to avoid the increase of standby current caused by
the single way. This solution can optimize the standby current
according to the characteristics of different states to reduce
the standby current and enhance the battery endurance capa-
bility.

[0052] Specifically, the embodiments of the present disclo-
sure provide an electric quantity detecting circuit configured
to determine whether the battery electric quantity of a mobile
telephone is high or low and use the result as one of the
processing foundations after the mobile telephone is waken
up to exit from standby mode; and the embodiments of the
present disclosure further provide a processing device com-
prising the electric quantity detecting circuit for detecting the
state of a mobile telephone in standby to process the flow of
detecting the state of the mobile telephone in standby, thereby
increasing the standby time.

[0053] Accordingly, based on the same inventive concept,
the embodiments of the present disclosure further provide a
processing method for detecting the state of a mobile tele-
phone in standby to process the flow of detecting the state of
the mobile telephone in standby, thereby increasing the
standby time of the mobile telephone.

[0054] The embodiments of the present disclosure are
explained below with reference to the drawings.
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[0055] FIG. 1 is a diagram illustrating the structure of a
processing device for detecting the state of a mobile tele-
phone in standby. As shown in the figure, the device com-
prises an electric quantity detecting circuit 101, an Applica-
tion Processor (AP) module 102 and a Modem module 103.
The implementations of the electric quantity detecting circuit
and the processing device are explained below in sequence.

[0056] As shown in the figure, the electric quantity detect-
ing circuit 101 may comprise:

[0057] a battery 1011 with an anode connected with the
Analog-to-Digital Converter (ADC) of the AP module and a
cathode connected with a first resistor R1, a second resistor
R2 and a third resistor R3 and grounded; and

[0058] avoltage comparator 1012 connected with the cath-
ode of the battery and configured to determine an upper
electric quantity limit and a lower electric quantity limit
according to the resistance values of the first resistor R1, the
second resistor R2 and the third resistor R3 and detect
whether the battery electric quantity is low according to the
upper electric quantity limit and the lower electric quantity
limits.

[0059] Intheimplementation, the voltage comparator 1012
may comprise:
[0060] an input terminal 10121 configured to input the

upper electric quantity limit between the first resistor R1 and
the second resistor R2 and input the lower electric quantity
limit between the second resistor R2 and the third resistor R3,
the upper electric quantity limit being 1.240x(R1+R2+R3)/
(R2+R3) and the lower electric quantity limit being 1.240x
(R1+4R24R3)/R3;

[0061] the structure relationship of the input terminal is: the
input terminal 10121 is located between the first resistor R1
and the second resistor R2 and inputs the upper electric quan-
tity limit thereto, and is located between the second resistor
R2 and the third resistor R3 and input the lower electric
quantity limit thereto; and

[0062] a comparing unit 10122 configured to determine
that the electric quantity is low when the battery electric
quantity is determined to be in the range between the upper
electric quantity limit and the lower electric quantity limit and
determine that the electric quantity is high when the battery
electric quantity is determined to be out of the range between
the upper electric quantity limit and the lower electric quan-
tity limit.

[0063] In the implementation, the comparing unit may be
further configured to send an interrupt signal through an
output terminal when the electric quantity is low; and
[0064] the voltage comparator may further comprise:
[0065] an output terminal 10123 connected with the Inter-
rupt Interface (INT) of the AP module and configured to
transmit the interrupt signal from the comparing unit.

[0066] In the specific implementation, the voltage com-
parator can be realized by using a precise voltage comparator,
so that the interrupt signal indicating low battery electric
quantity is sent through the INT by a low voltage detecting
circuit consisting of R1, R2, R3 and the precise voltage com-
parator, in order to detect whether the mobile telephone is in
the state of low electric quantity. In the figure, VoH represents
the upper limit of low electric quantity, and VoL represents the
lower limit of low electric quantity, so that a range of low
battery electric quantity can be determined by the resistance
values of R1, R2 and R3 and the calculation formulas pro-
vided by the voltage comparator as follows:

VoL=1.240(R1+R2+R3)/(R2+R3); and
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VoH=1.240(R1+R2+R3)/R3.

[0067] Inthe implementation, the range oflow battery elec-
tric quantity, i.e. the values of VoL and VoH, can be deter-
mined by hardware. For example, when the electric quantity
of BAT+ (battery) is in the range of VoL to VoH (for example,
provided that the values of R1, R2 and R3 are 121 Kohm, 1.8
Kohm, 68 Kohm, respectively, the VoL is 3.40, and the VoH is
3.49V, so, when the BAT+ is 3.30V to 3.49V, the battery is in
the state of low electric quantity), the precise voltage com-
parator D1 outputs a low level interrupt signal through the
INT in order to trigger the AP module to start a processing
program for detecting the state of the mobile telephone in low
electric quantity.

[0068] In the implementation, the processing device com-
prising the electric quantity detecting circuit 101 for detecting
the state of the mobile telephone in standby may further
comprise: the AP module 102 and the Modem module 103. As
shown in the figure, the structure relationship is as follows:
[0069] the electric quantity detecting circuit 101 is con-
nected with the INT of the AP module and configured to send
an interrupt signal;

[0070] the AP module 102 is connected with the Modem
module through a data interface and used, after receiving the
interrupt signal, and is configured to determine that the bat-
tery electric quantity is low according to the interrupt signal;
and send a command to the Modem module when the battery
electric quantity is high, and determining a work state of the
Modem module according to a response of the Modem mod-
ule to the command; and determine a wakeup subsequent flow
according to the battery electric quantity of the mobile tele-
phone and the work state of the Modem module; and

[0071] the Modem module 103 is configured, when in a
working state, to respond to the command from the AP mod-
ule.

[0072] In the specific implementation, the processing
device configured to detect the state of the mobile telephone
in standby mainly consists of a low electric quantity detecting
circuit, an AP module and a Modem module. The low electric
quantity detecting circuit is connected with the AP module
through an ADC converting interface and an interrupt inter-
face, and the Modem module is connected with the AP mod-
ule through a data interface. Compared with the hardware of
a normal smart mobile telephone, mainly the low electric
quantity detecting circuit is additionally provided. The bat-
tery (BAT+) is connected with the Analog-to-Digital Convert-
ing interface (ADC) of the AP module and configured to
detect the battery electric quantity of the mobile telephone in
the normal circumstance to obtain a value of the battery
electric quantity by regularly waking up the AP module.
[0073] Between the Modem and the AP, whether the
Modem is started can be determined through the data inter-
face. For example, the AP module sends a READY command
to the Modem module, when the Modem module returns an
OK command, it is indicated that the Modem module is
started, thus the wakeup mechanism for the case when the
Modem module is started can be executed. When the Modem
module does not return the OK command, it is indicated that
the Modem module is not started, so the program executes the
wakeup mechanism for the case when the Modem module is
not started. Therefore, three states can be divided by deter-
mining whether the electric quantity is low and whether the
Modem module is started, and three different wakeup mecha-
nisms can be adopted, so that the standby current can be
reduced.
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[0074] Specifically, the AP module is further used, when
determining a wakeup subsequent flow according to the bat-
tery electric quantity of the mobile telephone and the work
state of the Modem module and when the battery electric
quantity of the mobile telephone is determined to be low, for
determining that the wakeup subsequent flow is regularly
detecting the state of the mobile telephone; when the battery
electric quantity of the mobile telephone is determined to be
high and the Modem module is determined to be in the work-
ing state, for determining that the wakeup subsequent flow is
regularly exchanging with a base station and detecting the
state of the mobile telephone; and when the battery electric
quantity of the mobile telephone is determined to be high and
the Modem module is determined to be not in the working
state, for determining that the wakeup subsequent flow is
regularly detecting the state of the mobile telephone.

[0075] Inthe implementation, regularly detecting the state
of'the mobile telephone may comprise regularly detecting the
battery electric quantity and a battery temperature.

[0076] Based on the same inventive concept, the embodi-
ments of the present disclosure further provide a processing
method for detecting state of a mobile telephone in standby
with the principle of solving problems similar to that of the
processing device for detecting the state of a mobile tele-
phone in standby, so that, for the implementation of the
method, the reference is given in the implementation of the
processing device without describing the repetition.

[0077] FIG.2is a flowchart illustrating the implementation
of a processing method for detecting state of a mobile tele-
phone in standby. As shown in the figure, the processing
method may comprise the following steps:

[0078] Step 201, determining whether a battery electric
quantity of the mobile telephone is high or low according to
an electric quantity detecting circuit when the mobile tele-
phone is in standby;

[0079] Step 202, determining a work state of a Modem
module when the battery electric quantity of the mobile tele-
phone is high; and

[0080] Step 203, determining a wakeup subsequent flow
according to whether the battery electric quantity of the
mobile telephone is high or low and the work state of the
Modem module.

[0081] In the implementation, determinating whether the
battery electric quantity of a mobile telephone is high or low
may comprise:

[0082] connecting an anode of the battery with an Analog-
to-Digital Converter (ADC) of an Application Processor (AP)
module, and connecting a cathode of the battery with a first
resistor, a second resistor and a third resistor and grounding
the cathode; and

[0083] connecting a voltage comparator with the cathode of
the battery and with the Interrupt Interface (INT) of the AP
module, determining an upper electric quantity limit and a
lower electric quantity limit according to the resistance values
of the first, second and third resistors and detecting whether
the electric quantity is low according to the upper electric
quantity limit and the lower electric quantity limit.

[0084] In the implementation, determining the upper elec-
tric quantity limit and the lower electric quantity limit accord-
ing to the resistances of the first, second and third resistors and
detecting whether the battery electric quantity is low accord-
ing to the upper electric quantity limit and the lower electric
quantity limit may comprise:
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[0085] inputting the upper electric quantity limit to the
voltage comparator between the first and second resistors and
the lower electric quantity limit to the voltage comparator
between the second and third resistors, the upper electric
quantity limit being 1.240x(R1+R2+R3)/(R2+R3), and the
lower electric quantity limit being 1.240x(R1+R2+R3)/R3;
and

[0086] determining that the electric quantity is low when
the battery electric quantity is determined to be in the range
between the upper electric quantity limit and the lower elec-
tric quantity limit and determining that the electric quantity is
high when the battery electric quantity is determined to be out
of the range between the upper electric quantity limit and the
lower electric quantity limit.

[0087] Intheimplementation, determining whether the bat-
tery electric quantity of a mobile telephone is high or low may
comprise:

[0088] sending an interrupt signal to the AP module when
the voltage comparator determines that the electric quantity is
low; and

[0089] determining that the battery electric quantity is low
after the AP module receives the interrupt signal.

[0090] In the implementation, determining the wakeup
subsequent flow according to the battery electric quantity of
the mobile telephone and the work state of the Modem mod-
ule may comprise:

[0091] determining that the wakeup subsequent flow is
regularly detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be low;

[0092] determining that the wakeup subsequent flow is
regularly exchanging with a base station and detecting the
state of the mobile telephone when the battery electric quan-
tity of the mobile telephone is determined to be high and the
Modem module is determined to be in a working state; and
[0093] determining that the wakeup subsequent flow is
regularly detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be high and the Modem module is determined to be
not in the working state.

[0094] In the implementation, regularly detecting the state
of'the mobile telephone may comprise regularly detecting the
battery electric quantity and a battery temperature.

[0095] For the better explanation of the technical solutions
in the embodiments of the present disclosure, the following
example is provided for the explanation.

[0096] FIG. 3 is a flowchart illustrating the implementation
for the processing of detecting the state of a mobile telephone
in standby. As shown in the figure, the processing may com-
prise the following steps:

[0097] Step 301, detecting the battery electric quantity;
[0098] Step 302, determining whether the electric quantity
is low, when it is, go to Step 303, otherwise, go to Step 304,
wherein

[0099] in the specific implementation, when the battery
electric quantity is low, an interrupt signal can be sent to the
AP module, so that the AP module knows the state of whether
the electric quantity is high or low;

[0100] Step 303, detecting the electric quantity and the
temperature in real time to avoid poor user experience and the
processing is over;

[0101] Step 304, determining whether the Modem module
is working, when it is, go to Step 305, otherwise, go to Step
306;
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[0102] Step 305, adopting the wakeup policy for a normal
terminal of regularly exchanging with a base station and
detecting the state of the mobile telephone; and

[0103] Step 306, regularly (for example, 10 min) detecting
the state of the mobile telephone without exchanging with the
base station by the mobile telephone, and

[0104] Inthe implementation above, after the start-up, Step
301 is executed to start detecting the battery electric quantity;
whether the state is low electric quantity is determined in Step
302, when it is, the wakeup mechanism of regularly detecting
the state ofthe mobile telephone (for example, battery electric
quantity and battery temperature) in real time in Step 303 is
used, and when the electric quantity is low, a hardware circuit
generates an interrupt signal through which prompting infor-
mation of low electric quantity or shutdown is sent inreal time
to optimize the user experience, and when it is not, the opera-
tion in Step 304 is executed.

[0105] In Step 304, the AP module can send a READY
command through a data interface, and when the Modem
module returns an OK command, it can be determined that the
Modem module is in the started work state, and at this time,
the wakeup mechanism for normal terminals in Step 305 can
beused. This solution will regularly wake up and exit from the
standby state to implement the exchange between the mobile
telephone and a base station and detect the state of the mobile
telephone (for example, battery electric quantity and battery
temperature) during the burst interval time of the exchange, in
which the standby current is guaranteed to be consistent with
the electric consumption of the normal terminals. When the
Modem module is not started, the operation in Step 306 is
executed.

[0106] When the AP module sends the READY command
through the data interface, and the Modem module does not
return the OK command, it can be determined that the Modem
module is not started, i.e. not in a working state, at this time,
the wakeup mechanism of without exchanging with the base
station by the mobile telephone in Step 306 can be used, and
only the state detection of the mobile telephone is required in
the implementation. It is feasible to prolong the interval of
detecting the state of the mobile telephone, for example, the
state of the mobile telephone (for example, battery electric
quantity and battery temperature) is detected once every 10
min or so, or not detected in such a state. In comparison with
the frequency of the wakeup mechanism for normal terminals
that needs to wake up once every dozens of milliseconds, the
wakeup number of times can be greatly reduced, thereby
reducing the current consumption and increasing the standby
time.

[0107] From the embodiment above, it can be seen that the
technical solutions provided by the embodiments of the
present disclosure can adopt different wakeup mechanisms
according to different work modes and implement the
exchange between the mobile telephone and a base station
and the state detection of the mobile telephone, so that the
problem of standby current increase caused by the single
wakeup solution is avoided, thereby increasing the standby
time and enhancing the battery endurance capability; and
meanwhile, adoption of hardware detection for the case of
low electric quantity state can guarantee that a low electric
quantity warning and shutdown information can be outputted
in the low electric quantity state without automatic shutdown
to reduce poor user experience.

[0108] Those skilled in the art should understand that the
embodiments of the present disclosure can be provided as a
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method, a system or a computer program product. Therefore,
the present disclosure can be in the form of complete hard-
ware embodiment, complete software embodiment or hard-
ware and software combined embodiment. Moreover, the
present disclosure can be in the form of a computer program
product implemented on one or more computer available
memory media (including, but not limited to, disk memory,
CD-ROM and optical memory) comprising computer avail-
able program codes.

[0109] Thepresentdisclosureis described with reference to
the flowchart and/or block diagram of the method, device
(system) and computer program product according to the
embodiments thereof. It should be understood that every flow
and/or block in the flowchart and/or block diagram, and the
combination of flow and/or block in the flowchart and/or
block diagram can be implemented by the computer program
instructions. Such computer program instructions can be pro-
vided to processors of a general computer, a dedicated com-
puter, an embedded processing unit or other programmable
data processing devices to produce a machine, so that the
processor of the computer or other programmable data pro-
cessing devices executes the instructions, so as to produce an
apparatus used for implementing the functions specified in
one or more flows in the flowchart and/or one or more blocks
in the block diagram.

[0110] These computer program instructions can also be
stored in a computer readable memories capable of booting
the computer or other programmable data processing devices
to function in specified modes, so that the instructions stored
in the computer readable memories generate a product having
an instruction apparatus which implements the functions
specified in one or more flows in the flowchart and/or one or
more blocks in the block diagram.

[0111] These computer program instructions can also be
loaded in the computer or other programmable data process-
ing devices to execute a series of operating steps thereon and
generate a processing realized by the computer, so that the
instructions executed on the computer or other programmable
data processing devices provide the steps for implementing
the functions specified in one or more flows in the flowchart
and/or one or more blocks in the block diagram.

[0112] Although the preferred embodiments of the present
disclosure have been described, other alterations and modifi-
cations can be made to these embodiments by those skilled in
the art finding the basic creative concepts. Therefore, the
appended claims are intended to be explained as including the
preferred embodiments and all alterations and modifications
falling within the scope of the present disclosure.

[0113] Obviously, any modifications and variations for the
present disclosure can be made by those skilled in the art
without departing from the spirit and scope of the present
disclosure. By doing so, when such modifications and varia-
tions of the present disclosure are in the scope of the claims
and its equivalent technologies, the present disclosure is
intended to include these modifications and variations.

What is claimed is:

1. An electric quantity detecting circuit, comprising: a bat-
tery, a voltage comparator, a first resistor, a second resistor
and a third resistor, wherein

an anode of the battery is connected with an Analog-to-

Digital Converter (ADC) of an Application Processor
(AP) module, and a cathode of the battery is connected
with the first, second and third resistors in series and then
grounded; and
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the voltage comparator is connected with the cathode of the
battery and configured to determine an upper electric
quantity limit and a lower electric quantity limit accord-
ing to the resistance values of the first, second and third
resistors and detect whether the battery electric quantity
is low according to the upper electric quantity limit and
the lower electric quantity limit.

2. The electric quantity detecting circuit according to claim
1, wherein the voltage comparator comprises an input termi-
nal and a comparing unit, wherein

the input terminal is configured to input the upper electric

quantity limit between the first and second resistors, and
input the lower electric quantity limit between the sec-
ond and third resistors, the upper electric quantity limit
is 1.240x(R1+R2+R3)/(R2+R3), and the lower electric
quantity limit is 1.240x(R1+R2+R3)/R3, wherein R1,
R2 and R3 are resistance values of the first, second and
third resistors, respectively; and

the comparing unit is configured to determine that the

electric quantity is low when the battery electric quantity
is determined to be in the range between the upper elec-
tric quantity limit and the lower electric quantity limit,
and determine that the electric quantity is high when the
battery electric quantity is determined to be out of the
range between the upper electric quantity limit and the
lower electric quantity limit.

3. The electric quantity detecting circuit according to claim
2, wherein the comparing unit is further configured to send an
interrupt signal through an output terminal when the electric
quantity is low; and

the voltage comparator further comprises the output termi-

nal which is connected with the Interrupt Interface (INT)
of the AP module and configured to transmit the inter-
rupt signal from the comparing unit.

4. A processing device for state detection of a mobile
telephone in standby, which comprises the electric quantity
detecting circuit according to claim 1, the device comprising:
an Application Processor (AP) module, a wireless Modem
module and the electric quantity detecting circuit, wherein

the electric quantity detecting circuit is connected with an

Interrupt Interface (INT) of the AP module and config-
ured to send an interrupt signal;

the AP module is connected with the Modem module

through a data interface and used, after receiving the
interrupt signal, configured to determine that a battery
electric quantity is low according to the interrupt signal;
and send a command to the Modem module when the
battery electric quantity is high, and determine a work
state of the Modem module according to a response of
the Modem module to the command; and determine a
wakeup subsequent flow according to the battery electric
quantity of the mobile telephone and the work state of
the Modem module; and

the Modem module is configured to respond to the com-

mand from the AP module when the Modem module is
in a working state.

5. The device according to claim 4, wherein

the AP module is further configured to determine the

wakeup subsequent flow according to the battery electric
quantity of the mobile telephone and the work state of
the Modem module; when the battery electric quantity
of the mobile telephone is determined to be low, the AP
module is configured to determine that the wakeup sub-
sequent flow is regularly detecting the state of the mobile
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telephone, and when the battery electric quantity of the
mobile telephone is determined to be high and the
Modem module is determined to be in a working state,
the AP module is configured to determine that the
wakeup subsequent flow is regularly exchanging with a
base station and detect the state of the mobile telephone,
and when the battery electric quantity of the mobile
telephone is determined to be high and the Modem mod-
ule is determined to be not in the working state, the AP
module is configured to determine that the wakeup sub-
sequent flow is regularly detecting the state of the mobile
telephone.

6. A processing method for state detection of a mobile
telephone in standby, comprising the following steps:

determining whether a battery electric quantity of the
mobile telephone in standby is high or low according to
an electric quantity detecting circuit;

determining a work state of a Modem module when the
battery electric quantity of the mobile telephone is high;
and

determining a wakeup subsequent flow according to the
determined battery electric quantity of the mobile tele-
phone and the determined work state of the Modem
module.

7. The method according to claim 6, wherein the step of
determining whether the battery electric quantity of the
mobile telephone is high or low comprises:

connecting an anode of the battery with an Analog-to-
Digital Converter (ADC) of an Application Processor
(AP) module, and connecting a cathode of the battery
with a first resistor, a second resistor and a third resistor
and grounding the cathode; and

connecting a voltage comparator with the cathode of the
battery and with the Interrupt Interface (INT) of the AP
module, determining an upper electric quantity limitand
alower electric quantity limit according to the resistance
values of the first, second and third resistors and detect-
ing whether the battery electric quantity is low according
to the upper electric quantity limit and the lower electric
quantity limit.

8. The method according to claim 7, wherein the step of
determining the upper electric quantity limit and the lower
electric quantity limitaccording to the resistance values of the
first, second and third resistors and detecting whether the
battery electric quantity is low according to the upper electric
quantity limit and the lower electric quantity limit comprises:

inputting the upper electric quantity limit to the voltage

comparator between the first and second resistors, and
the lower electric quantity limit to the voltage compara-
tor between the second and third resistors, the upper
electric quantity limit is 1.240x(R1+4R2+R3)/(R2+R3),
and the lower electric quantity limit is 1.240x(R1+R2+
R3)/R3, wherein R1, R2 and R3 are resistance values of
the first, second and third resistors, respectively; and

determining that the electric quantity is low when the bat-
tery electric quantity is determined to be in the range
between the upper electric quantity limit and the lower
electric quantity limit, and determining that the electric
quantity is high when the battery electric quantity is
determined to be out of the range between the upper
electric quantity limit and the lower electric quantity
limit.
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9. The method according to claim 7, wherein the step of
determining whether the battery electric quantity of the
mobile telephone is high or low comprises:

sending an interrupt signal to the AP module when the

voltage comparator determines that the electric quantity
is low; and

determining that the battery electric quantity is low after

the AP module receives the interrupt signal.

10. The method according to claim 6, wherein the step of
determining the wakeup subsequent flow according to the
battery electric quantity of the mobile telephone and the work
state of the Modem module comprises:

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be low;

determining that the wakeup subsequent flow is regularly

exchanging with a base station and detecting the state of
the mobile telephone when the battery electric quantity
of'the mobile telephone is determined to be high and the
Modem module is determined to be in a working state;
and

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be high and the Modem module is determined
to be not in the working state.

11. The method according to claim 10, wherein the step of
regularly detecting the state of the mobile telephone com-
prises: detecting the battery electric quantity and a battery
temperature.

12. The method according to claim 7, wherein the step of
determining the wakeup subsequent flow according to the
battery electric quantity of the mobile telephone and the work
state of the Modem module comprises:

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be low;

determining that the wakeup subsequent flow is regularly

exchanging with a base station and detecting the state of
the mobile telephone when the battery electric quantity
of'the mobile telephone is determined to be high and the
Modem module is determined to be in a working state;
and

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be high and the Modem module is determined
to be not in the working state.
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13. The method according to claim 8, wherein the step of
determining the wakeup subsequent flow according to the
battery electric quantity of the mobile telephone and the work
state of the Modem module comprises:

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be low;

determining that the wakeup subsequent flow is regularly

exchanging with a base station and detecting the state of
the mobile telephone when the battery electric quantity
of the mobile telephone is determined to be high and the
Modem module is determined to be in a working state;
and

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity of the mobile telephone is deter-
mined to be high and the Modem module is determined
to be not in the working state.

14. The method according to claim 9, wherein the step of
determining the wakeup subsequent flow according to the
battery electric quantity of the mobile telephone and the work
state of the Modem module comprises:

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity ofthe mobile telephone is deter-
mined to be low;

determining that the wakeup subsequent flow is regularly

exchanging with a base station and detecting the state of
the mobile telephone when the battery electric quantity
of the mobile telephone is determined to be high and the
Modem module is determined to be in a working state;
and

determining that the wakeup subsequent flow is regularly

detecting the state of the mobile telephone when the
battery electric quantity ofthe mobile telephone is deter-
mined to be high and the Modem module is determined
to be not in the working state.

15. The method according to claim 12, wherein the step of
regularly detecting the state of the mobile telephone com-
prises: detecting the battery electric quantity and a battery
temperature.

16. The method according to claim 13, wherein the step of
regularly detecting the state of the mobile telephone com-
prises: detecting the battery electric quantity and a battery
temperature.

17. The method according to claim 14, wherein the step of
regularly detecting the state of the mobile telephone com-
prises: detecting the battery electric quantity and a battery
temperature.



