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A charging/discharging power conversion system includes:
a current control circuit, wherein a serial connection of a
second battery and the current control circuit is connected in
parallel to a first battery between a charging node and a
reference voltage level; and an auxiliary current control
circuit, including: a current measurement circuit measuring
a first battery current and generate a battery current signal;
and a current adjustment circuit adjusting a charging current
according to the battery current signal via an adjustment
procedure, to render the first battery current not to be greater
than a first battery current threshold; wherein the adjustment
procedure includes: setting the first battery current thresh-
old; setting an initial value of the charging current, such that
the initial value of the charging current is equal to a sum of
the first battery current threshold plus a second battery
current threshold.
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CHARGING/DISCHARGING POWER
CONVERSION SYSTEM AND AUXILIARY
CURRENT CONTROL CIRCUIT AND
CONTROL METHOD THEREOF

CROSS REFERENCE

[0001] The present invention claims priority to the U.S.
provisional application Ser. No. 63/490,673, filed on Mar.
16, 2023 and claims priority to TW application Ser. No.
112125984, filed on Jul. 12, 2023, all of which foregoing
mentioned provisional and nonprovisional patent applica-
tions are incorporated herein in their entirety by their
reference.

BACKGROUND OF THE INVENTION

Field of Invention

[0002] The present invention relates to a charging/dis-
charging power conversion system; particularly, it relates to
such charging/discharging power conversion system well
competent to accomplish an efficacy of balancing a first
battery current and a second battery current in a case where
such charging/discharging power conversion system does
not necessarily to dispose two current control circuits. The
present invention also relates to an auxiliary current control
circuit and a control method of such charging/discharging
power conversion system.

Description of Related Art

[0003] Please refer to FIG. 1, which shows a schematic
circuit diagram of a conventional charging/discharging
power conversion system. The prior art shown in FIG. 1 has
following defect that: in the conventional charging/discharg-
ing power conversion system, if each of a first battery 101
and a second battery 102 is degenerated or if an internal
resistance of the first battery 101 is different from an internal
resistance of the second battery 102, there is a likelihood that
a voltage of the first battery 101 is different from (i.e., is
inconsistent with) a voltage of the second battery 102, such
that a battery balancing will be undesirably unable to occur
between a first battery current Ibatl and a second battery
current Ibat2.

[0004] Please refer to FIG. 2, which shows a schematic
circuit diagram of another conventional charging/discharg-
ing power conversion system. The prior art shown in FIG. 2
has following drawback that: the conventional charging/
discharging power conversion system shown in FIG. 2
includes two current control circuits 104 and 104, so a space
occupied by the conventional charging/discharging power
conversion system shown in FIG. 2 is relatively greater and
has a relatively greater manufacturing cost.

[0005] In view of the above, to overcome the drawbacks
in the prior art, the present invention proposes a charging/
discharging power conversion system well competent to
accomplish an efficacy of balancing a first battery current
and a second battery current in a case where such charging/
discharging power conversion system does not necessarily
to dispose two current control circuits.

SUMMARY OF THE INVENTION

[0006] From one perspective, the present invention pro-
vides a charging/discharging power conversion system,
which is configured to operably conduct a power conversion
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between an input power at an input node and a charging
power at a charging node, so as to execute an operation of
charging or an operation of discharging on a first battery and
a second battery; the charging/discharging power conversion
system comprising: a current control circuit, wherein a serial
connection of the second battery and a current control
transistor of the current control circuit is connected in
parallel to a first battery between a charging node and a
reference voltage level, wherein the current control circuit is
configured to operably control a second battery current of a
second battery power at a second battery node flowing
between the current control circuit and the second battery,
such that the second battery current is not greater than a
second battery current threshold; and an auxiliary current
control circuit including: a current measurement circuit,
which is configured to operably measure a first battery
current of a first battery power at a first battery node flowing
between the charging node and the first battery, and the
current measurement circuit is configured to operably gen-
erate a battery current signal; and a current adjustment
circuit, which is configured to operably adjust a charging
current of the charging power according to the battery
current signal via an adjustment procedure, so that the first
battery current is not greater than a first battery current
threshold; wherein the adjustment procedure includes fol-
lowing steps: setting the first battery current threshold by the
current adjustment circuit; setting an initial value of the
charging current by the current adjustment circuit, such that
the initial value of the charging current is equal to a sum of
the first battery current threshold plus the second battery
current threshold; and adjusting the charging current based
upon the first battery current and the first battery current
threshold by the current adjustment circuit, such that the first
battery current is not greater than the first battery current
threshold; wherein the charging node is coupled to the first
battery node, whereas, the charging node is coupled to the
second battery node via the current control circuit.

[0007] From another perspective, the present invention
provides an auxiliary current control circuit, which is con-
figured to operably control a charging current of a charging
power at a charging node in a charging/discharging power
conversion system, thereby controlling a first battery current
of a first battery power at a first battery node, wherein the
charging/discharging power conversion system is config-
ured to operably conduct a power conversion between an
input power at an input node and the charging power at the
charging node; the auxiliary current control circuit compris-
ing: a current measurement circuit, which is configured to
operably measure a first battery current of a first battery
power at a first battery node flowing between the charging
node and the first battery, and the current measurement
circuit is configured to operably generate a battery current
signal; and a current adjustment circuit, which is configured
to operably adjust a charging current of the charging power
according to the battery current signal via an adjustment
procedure, so that the first battery current is not greater than
a first battery current threshold; wherein the adjustment
procedure includes following steps: setting the first battery
current threshold by the current adjustment circuit; setting
an initial value of the charging current by the current
adjustment circuit, such that the initial value of the charging
current is equal to a sum of the first battery current threshold
plus the second battery current threshold; and adjusting the
charging current based upon the first battery current and the
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first battery current threshold by the current adjustment
circuit, such that the first battery current is not greater than
the first battery current threshold; wherein the charging
current is equal to a sum of the first battery current plus the
second battery current.

[0008] In one embodiment, the current adjustment circuit
is configured to operably adjust the charging current accord-
ing to the first battery current as well as the first battery
current threshold through executing a linear search algo-
rithm or a binary search algorithm, so that the first battery
current is not greater than the first battery current threshold.
[0009] In one embodiment, the adjustment procedure fur-
ther comprises following steps: adjusting the charging cur-
rent back to the initial value of the charging current by the
current adjustment circuit when the input power is absent.
[0010] In one embodiment, in a case when a first battery
voltage of the first battery power is smaller than a second
battery voltage of the second battery power, the current
control circuit is configured to operably control the current
control transistor, such that the second battery current is not
smaller than zero.

[0011] In one embodiment, the current control circuit is
independent from the auxiliary current control circuit.
[0012] In one embodiment, the current measurement cir-
cuit includes: an analog-to-digital converter (ADC).

[0013] In one embodiment, the ADC is disposed inside a
battery capacity gauge integrated circuit (IC).

[0014] In one embodiment, the current adjustment circuit
includes: a micro control unit (MCU).

[0015] In one embodiment, the charging/discharging
power conversion system further comprises: a current error
amplifier, which is configured to operably adjust the charg-
ing current in accordance with a charging current threshold
and the charging current, so that the charging current
remains at a preset level, wherein the current adjustment
circuit is configured to operably adjust the charging current
threshold, hence adjusting the charging current.

[0016] From yet another perspective, the present invention
provides a control method of a charging/discharging power
conversion system, which is configured to operably conduct
a power conversion between an input power at an input node
and a charging power at a charging node; the control method
comprising following steps: controlling a second battery
current of a second battery power flowing through a second
battery node, such that the second battery current is not
greater than a second battery current threshold; measuring a
first battery current of a first battery power flowing through
a first battery node and generating a battery current signal;
and adjusting a charging current of the charging power
according to the battery current signal via an adjustment
procedure, so that the first battery current is not greater than
a first battery current threshold; wherein the charging current
is equal to a sum of the first battery current plus the second
battery current; wherein the adjustment procedure includes
following steps: setting the first battery current threshold;
setting an initial value of the charging current, such that the
initial value of the charging current is equal to a sum of the
first battery current threshold plus the second battery current
threshold; and adjusting the charging current based upon the
first battery current and the first battery current threshold,
such that the first battery current is not greater than the first
battery current threshold.

[0017] Inone embodiment, the step of adjusting the charg-
ing current based upon the first battery current and the first
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battery current threshold is executed via a linear search
algorithm or a binary search algorithm.

[0018] In one embodiment, the adjustment procedure fur-
ther includes following steps: when the input power is
absent, adjusting the charging current back to the initial
value of the charging current.

[0019] In one embodiment, the control method further
comprises following steps: in a case when a first battery
voltage of the first battery power is smaller than a second
battery voltage of the second battery power, controlling the
current control transistor, such that the second battery cur-
rent is not smaller than zero.

[0020] Inone embodiment, the step of adjusting the charg-
ing current of the charging power according to the battery
current signal via the adjustment procedure further com-
prises following steps: adjusting the charging current in
accordance with a charging current threshold and the charg-
ing current, so that the charging current remains at a preset
level; and adjusting the charging current threshold, hence
adjusting the charging current.

[0021] Merit of the present invention lies in that: it is not
necessarily for the charging/discharging power conversion
system of the present invention to dispose two current
control circuits, so that the present invention is well com-
petent to accomplish an efficacy of saving space and an
efficacy of reducing manufacturing cost.

[0022] The objectives, technical details, features, and
effects of the present invention will be better understood
with regard to the detailed description of the embodiments
below, with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 shows a schematic circuit diagram of a
conventional charging/discharging power conversion sys-
tem.

[0024] FIG. 2 shows a schematic circuit diagram of
another conventional charging/discharging power conver-
sion system.

[0025] FIG. 3 shows a schematic circuit diagram of a
charging/discharging power conversion system according to
an exemplary embodiment of the present invention.

[0026] FIG. 4 illustrates signal waveform diagrams depict-
ing signals associated with the operation of a charging/
discharging power conversion system of FIG. 3 according to
an exemplary embodiment of the present invention.

[0027] FIG. 5 illustrates a flow chart diagram of an adjust-
ment procedure depicting operational steps for a current
adjustment circuit of a charging/discharging power conver-
sion system according to an exemplary embodiment of the
present invention.

[0028] FIG. 6 illustrates a flow chart diagram of an adjust-
ment procedure depicting operational steps for a current
adjustment circuit of a charging/discharging power conver-
sion system according to another exemplary embodiment of
the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] The drawings as referred to throughout the descrip-
tion of the present invention are for illustration only, to show
the interrelations between the circuits and the signal wave-
forms, but not drawn according to actual scale of circuit
sizes and signal amplitudes and frequencies.
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[0030] FIG. 3 shows a schematic circuit diagram of a
charging/discharging power conversion system according to
an exemplary embodiment of the present invention. As
shown in FIG. 3, the charging/discharging power conversion
system 20 of the present invention is configured to operably
conduct a power conversion between an input power at an
input node N1 and a charging power at a charging node Nc,
s0 as to execute an operation of charging or an operation of
discharging on a first battery 201 and a second battery 202.
In one embodiment, the charging/discharging power con-
version system 20 comprises: a power path switch Qpp, a
power stage circuit 203, a charging/discharging control
switch Qcd, a current control circuit 204, an auxiliary
current control circuit 205, a charging control circuit 206, a
current error amplifier 207 and a voltage error amplifier 208.

[0031] As shown in FIG. 3, the power path switch Qpp is
coupled between the input power and the power stage circuit
203. The power stage circuit 203 is, for example but not
limited to, a buck circuit shown in FIG. 3. The power stage
circuit 203 is configured to operably operate plural switches
in the power stage circuit 203 based upon each switch
operation signal corresponding to each corresponding
switch, so as to convert an input voltage Vin of the input
power to a system voltage Vsys of a system power at a
system node Ns. One end of the charging/discharging con-
trol switch Qcd and the power stage circuit 203 are coupled
to the system node Ns, whereas, another end of the charging/
discharging control switch Qcd is coupled to the charging
node Nc. A serial connection of the second battery 202 and
current control transistors Qccl and Qcc2 of the current
control circuit 204 is connected in parallel to a first battery
201 between a charging node Nc and a reference voltage
level. The current control circuit 204 is configured to oper-
ably control a second battery current Ibat2 of a second
battery power at a second battery node Nb2 flowing between
the current control circuit 204 and the second battery 202,
such that the second battery current Ibat2 is not greater than
a second battery current threshold Ith_bat2 (referring to FIG.
4).

[0032] Please refer to FIG. 3. The auxiliary current control
circuit 205 includes: a current measurement circuit 2051 and
a current adjustment circuit 2052. The current measurement
circuit 2051 is configured to operably measure a first battery
current Ibatl of a first battery power at a first battery node
Nb1 flowing between the charging node Nc and the first
battery 201, and the current measurement circuit 2051 is
configured to operably generate a battery current signal Sbhe.
Please refer to FIG. 3 along with FIG. 4. The current
adjustment circuit 2052 is configured to operably adjust a
charging current Ichg of the charging power according to the
battery current signal Sbhc via an adjustment procedure, so
that the first battery current Ibatl is not greater than a first
battery current threshold Ith_batl. In one embodiment, the
charging node Nc is coupled to the first battery node Nb1,
whereas, the charging node Nc is coupled to the second
battery node Nb2 via the current control circuit 204.
[0033] In one embodiment, the current adjustment circuit
2052 is configured to operably adjust the charging current
Ichg according to the first battery current Ibat1 as well as the
first battery current threshold Ith_batl through executing a
linear search algorithm or a binary search algorithm, so that
the first battery current Ibatl is not greater than the first
battery current threshold Ith_batl. As exemplified by FIG. 4
and FIG. 6, at a time point t1, when the current adjustment
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circuit 2052 determines that the first battery current Ibatl is
greater than the first battery current threshold Ith_batl, the
current adjustment circuit 2052 will render the charging
current Ichg to be reduced by a preset level, thus rendering
the first battery current Ibat1l and the second battery current
Ibat2 to be reduced by a preset level corresponding to the
first battery current Ibatl and by a preset level corresponding
to the second battery current Ibat2, respectively. At a time
point t2, when the current adjustment circuit 2052 deter-
mines that the first battery current Ibatl is still greater than
the first battery current threshold Ith_batl, the current
adjustment circuit 2052 will render the charging current Ichg
to be further reduced by the very same preset level, thus
rendering the first battery current Ibatl and the second
battery current Ibat2 to be further reduced by the very same
preset level corresponding to the first battery current Ibatl
and by the very same preset level corresponding to the
second battery current Ibat2, respectively. Note that the
foregoing operation mechanism can be executed in same
manner on and on until a scenario where the current adjust-
ment circuit 2052 determines that the first battery current t
Ibatl is not greater than the first battery current threshold
Ith_batl. As a result, in this case, the foregoing operation
mechanism will be terminated.

[0034] When a first battery voltage Vbatl of a first battery
power is smaller than a second battery voltage Vbat2 of a
second battery power, the current control circuit 204 is
configured to operably control the current control transistors
Qccl and Qcc2, such that the second battery current Ibat2 is
not smaller than zero. As a consequence, in this case, an
operation of discharging of the second battery 202 will be
disabled, thereby preventing a negative second battery cur-
rent Ibat2 from flowing to the first battery 201. In one
embodiment, the current control circuit 204 is independent
from the auxiliary current control circuit 205. In one
embodiment, the current measurement circuit includes: an
analog-to-digital converter (ADC). In one embodiment, the
ADC is disposed inside battery capacity gauge integrated
circuit (IC). In one embodiment, the current adjustment
circuit 2052 includes: a micro control unit (MCU).

[0035] Inone embodiment, the current error amplifier 207
is configured to operably adjust the charging current Ichg in
accordance with a charging current threshold Ith_chg and
the charging current Ichg, so that the charging current Ichg
remains at a preset level. The current adjustment circuit
2052 is configured to operably adjust the charging current
threshold Ith_chg, hence adjusting the charging current Ichg.
In one embodiment, the voltage error amplifier 208 is
configured to operably regulate the charging voltage Vchg in
accordance with a charging voltage threshold Vth_chg and
the charging voltage Vchg via the charging control circuit
206, so that the charging voltage Vchg remains at a preset
level. In one embodiment, at least a portion of the auxiliary
current control circuit 205 can be disposed inside a charging/
discharging power conversion circuit 209. In one embodi-
ment, a current control circuit 204 can be disposed inside the
charging/discharging power conversion circuit 209.

[0036] FIG. 4 illustrates signal waveform diagrams depict-
ing signals associated with the operation of a charging/
discharging power conversion system of FIG. 3 according to
an exemplary embodiment of the present invention. A charg-
ing current Ichg, a first battery current Ibatl, a second
battery current Ibat2, a first battery current threshold Ith_
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batl and a second battery current threshold Ith_bat2 are
explicitly illustrated in FIG. 4.

[0037] FIG. 5 illustrates a flow chart diagram of an adjust-
ment procedure depicting operational steps for a current
adjustment circuit of a charging/discharging power conver-
sion system according to an exemplary embodiment of the
present invention. In one embodiment, as shown in FIG. 5,
FIG. 4 and FIG. 3, the adjustment procedure 30 includes
following steps: in a step 301, which includes: setting the
first battery current threshold Ith_batl by the current adjust-
ment circuit 2052. Subsequently, in a step 302, which
includes: setting an initial value of the charging current Ichg
by the current adjustment circuit 2052, such that the initial
value of the charging current Ichg is equal to a sum of the
first battery current threshold Ith_batl plus the second
battery current threshold Ith_bat2. Subsequently, in a step
303, which includes: adjusting the charging current Ichg
based upon the first battery current Ibatl and the first battery
current threshold Ith_batl by the current adjustment circuit
2052, such that the first battery current Ibatl is not greater
than the first battery current threshold Ith_batl.

[0038] FIG. 6 illustrates signal waveform diagrams depict-
ing signals associated with the operation of a charging/
discharging power conversion system of FIG. 3 according to
an exemplary embodiment of the present invention. In an
alternative embodiment, as shown in FIG. 6, FIG. 4 and FIG.
3, the adjustment procedure 40 includes following steps: in
a step 401, which includes: setting the first battery current
threshold Ith_batl by the current adjustment circuit 2052.
Subsequently, in a step 402, which includes: setting an initial
value of the charging current Ichg by the current adjustment
circuit 2052, such that the initial value of the charging
current Ichg is equal to a sum of the first battery current
threshold Ith_bat1 plus the second battery current threshold
Ith_bat2. Subsequently, in a step 403, which includes: con-
firming whether the first battery current Ibat1 is greater than
the first battery current threshold Ith_batl by the current
adjustment circuit 2052. As shown in FIG. 4 and FIG. 6, at
the time point t1, when the current adjustment circuit 2052
determines that the first battery current Ibatl is greater than
the first battery current threshold Ith_batl (i.e., it is deter-
mined that a result of the step 403 is yes), proceeding to a
step 405. The step 405 includes: rendering the charging
current Ichg to be reduced by a preset level (for example but
not limited to 100 mA) and proceeding back to the step 403.
On the other hand, when the current adjustment circuit 2052
determines that the first battery current Ibatl is smaller than
the first battery current threshold Ith_batl (i.e., it is deter-
mined that a result of the step 403 is no), proceeding to a step
404. The step 404 includes: confirming whether an input
power is present. If it is determined that a result of the step
404 is yes, proceeding back to the step 403. If it is deter-
mined that a result of the step 404 is no (i.e., when the input
power is absent), proceeding back to the step 402. Conse-
quently, in this case, the step 402 includes: adjusting the
charging current Ichg back to the initial value of the charg-
ing current Ichg by the current adjustment circuit 2052.
[0039] As described above, the present invention sur-
passes and is advantageous over prior art in that: it is not
necessarily for the charging/discharging power conversion
system of the present invention to dispose two current
control circuits, so that the present invention is well com-
petent to accomplish an efficacy of saving space and an
efficacy of reducing manufacturing cost.
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[0040] The present invention has been described in con-
siderable detail with reference to certain preferred embodi-
ments thereof. It should be understood that the description is
for illustrative purpose, not for limiting the broadest scope
of the present invention. An embodiment or a claim of the
present invention does not need to achieve all the objectives
or advantages of the present invention. The title and abstract
are provided for assisting searches but not for limiting the
scope of the present invention. Those skilled in this art can
readily conceive variations and modifications within the
spirit of the present invention. For example, to perform an
action “according to” a certain signal as described in the
context of the present invention is not limited to performing
an action strictly according to the signal itself, but can be
performing an action according to a converted form or a
scaled-up or down form of the signal, i.e., the signal can be
processed by a voltage-to-current conversion, a current-to-
voltage conversion, and/or a ratio conversion, etc. before an
action is performed. It is not limited for each of the embodi-
ments described hereinbefore to be used alone; under the
spirit of the present invention, two or more of the embodi-
ments described hereinbefore can be used in combination.
For example, two or more of the embodiments can be used
together, or, a part of one embodiment can be used to replace
a corresponding part of another embodiment. In view of the
foregoing, the spirit of the present invention should cover all
such and other modifications and variations, which should
be interpreted to fall within the scope of the following claims
and their equivalents.

What is claimed is:

1. A charging/discharging power conversion system,
which is configured to operably conduct a power conversion
between an input power at an input node and a charging
power at a charging node, so as to execute an operation of
charging or an operation of discharging on a first battery and
a second battery; the charging/discharging power conversion
system comprising:

a current control circuit, wherein a serial connection of the
second battery and a current control transistor of the
current control circuit is connected in parallel to a first
battery between a charging node and a reference volt-
age level, wherein the current control circuit is config-
ured to operably control a second battery current of a
second battery power at a second battery node flowing
between the current control circuit and the second
battery, such that the second battery current is not
greater than a second battery current threshold; and

an auxiliary current control circuit including:

a current measurement circuit, which is configured to
operably measure a first battery current of a first
battery power at a first battery node flowing between
the charging node and the first battery, and the
current measurement circuit is configured to oper-
ably generate a battery current signal; and

a current adjustment circuit, which is configured to
operably adjust a charging current of the charging
power according to the battery current signal via an
adjustment procedure, so that the first battery current
is not greater than a first battery current threshold;

wherein the adjustment procedure includes following
steps:

setting the first battery current threshold by the current
adjustment circuit;
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setting an initial value of the charging current by the
current adjustment circuit, such that the initial value
of the charging current is equal to a sum of the first
battery current threshold plus the second battery
current threshold; and

adjusting the charging current based upon the first
battery current and the first battery current threshold
by the current adjustment circuit, such that the first
battery current is not greater than the first battery
current threshold;

wherein the charging node is coupled to the first battery
node, whereas, the charging node is coupled to the
second battery node via the current control circuit.

2. The charging/discharging power conversion system as
claimed in claim 1, wherein the current adjustment circuit is
configured to operably adjust the charging current according
to the first battery current as well as the first battery current
threshold through executing a linear search algorithm or a
binary search algorithm, so that the first battery current is not
greater than the first battery current threshold.

3. The charging/discharging power conversion system as
claimed in claim 1, wherein the adjustment procedure fur-
ther comprises following steps:

adjusting the charging current back to the initial value of
the charging current by the current adjustment circuit
when the input power is absent.

4. The charging/discharging power conversion system as
claimed in claim 1, wherein in a case when a first battery
voltage of the first battery power is smaller than a second
battery voltage of the second battery power, the current
control circuit is configured to operably control the current
control transistor, such that the second battery current is not
smaller than zero.

5. The charging/discharging power conversion system as
claimed in claim 1, wherein the current control circuit is
independent from the auxiliary current control circuit.

6. The charging/discharging power conversion system as
claimed in claim 1, wherein the current measurement circuit
includes: an analog-to-digital converter (ADC).

7. The charging/discharging power conversion system as
claimed in claim 5, wherein the ADC is disposed inside a
battery capacity gauge integrated circuit (IC).

8. The charging/discharging power conversion system as
claimed in claim 5, wherein the current adjustment circuit
includes: a micro control unit (MCU).

9. The charging/discharging power conversion system as
claimed in claim 1, further comprising:

a current error amplifier, which is configured to operably
adjust the charging current in accordance with a charg-
ing current threshold and the charging current, so that
the charging current remains at a preset level, wherein
the current adjustment circuit is configured to operably
adjust the charging current threshold, hence adjusting
the charging current.

10. A control method of a charging/discharging power
conversion system, which is configured to operably conduct
a power conversion between an input power at an input node
and a charging power at a charging node; the control method
comprising following steps:

controlling a second battery current of a second battery
power flowing through a second battery node, such that
the second battery current is not greater than a second
battery current threshold;
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measuring a first battery current of a first battery power
flowing through a first battery node and generating a
battery current signal; and
adjusting a charging current of the charging power
according to the battery current signal via an adjust-
ment procedure, so that the first battery current is not
greater than a first battery current threshold;
wherein the charging current is equal to a sum of the first
battery current plus the second battery current;
wherein the adjustment procedure includes following
steps:
setting the first battery current threshold;
setting an initial value of the charging current, such that
the initial value of the charging current is equal to a
sum of the first battery current threshold plus the
second battery current threshold; and

adjusting the charging current based upon the first
battery current and the first battery current threshold,
such that the first battery current is not greater than
the first battery current threshold.

11. The control method as claimed in claim 10, wherein
the step of adjusting the charging current based upon the first
battery current and the first battery current threshold is
executed via a linear search algorithm or a binary search
algorithm.

12. The control method as claimed in claim 10, wherein
the adjustment procedure further includes following steps:

when the input power is absent, adjusting the charging
current back to the initial value of the charging current.

13. The control method as claimed in claim 10, further
comprising following steps:

in a case when a first battery voltage of the first battery
power is smaller than a second battery voltage of the
second battery power, controlling the current control
transistor, such that the second battery current is not
smaller than zero.

14. The control method as claimed in claim 10, wherein
the step of adjusting the charging current of the charging
power according to the battery current signal via the adjust-
ment procedure further comprises following steps:

adjusting the charging current in accordance with a charg-
ing current threshold and the charging current, so that
the charging current remains at a preset level; and

adjusting the charging current threshold, hence adjusting
the charging current.

15. An auxiliary current control circuit, which is config-
ured to operably control a charging current of a charging
power at a charging node in a charging/discharging power
conversion system, thereby controlling a first battery current
of a first battery power at a first battery node, wherein the
charging/discharging power conversion system is config-
ured to operably conduct a power conversion between an
input power at an input node and the charging power at the
charging node; the auxiliary current control circuit compris-
ing:

a current measurement circuit, which is configured to
operably measure a first battery current of a first battery
power at a first battery node flowing between the
charging node and the first battery, and the current
measurement circuit is configured to operably generate
a battery current signal; and

a current adjustment circuit, which is configured to oper-
ably adjust a charging current of the charging power
according to the battery current signal via an adjust-
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ment procedure, so that the first battery current is not
greater than a first battery current threshold;
wherein the adjustment procedure includes following
steps:
setting the first battery current threshold by the current
adjustment circuit;
setting an initial value of the charging current by the
current adjustment circuit, such that the initial value
of the charging current is equal to a sum of the first
battery current threshold plus the second battery
current threshold; and
adjusting the charging current based upon the first
battery current and the first battery current threshold
by the current adjustment circuit, such that the first
battery current is not greater than the first battery
current threshold;
wherein the charging current is equal to a sum of the first
battery current plus the second battery current.
16. The auxiliary current control circuit as claimed in
claim 15, wherein the current adjustment circuit is config-
ured to operably adjust the charging current according to the
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first battery current as well as the first battery current
threshold through executing a linear search algorithm or a
binary search algorithm, so that the first battery current is not
greater than the first battery current threshold.

17. The auxiliary current control circuit as claimed in
claim 15, wherein the adjustment procedure further com-
prises following steps:

adjusting the charging current back to the initial value of

the charging current by the current adjustment circuit
when the input power is absent.

18. The auxiliary current control circuit as claimed in
claim 15, wherein the current measurement circuit includes:
an analog-to-digital converter (ADC).

19. The auxiliary current control circuit as claimed in
claim 18, wherein the ADC is disposed inside a battery
capacity gauge integrated circuit (IC).

20. The auxiliary current control circuit as claimed in
claim 18, wherein the current adjustment circuit includes: a
micro control unit (MCU).

#* #* #* #* #*



