POWER CONNECTION DEVICE AND POWER CONTROL SYSTEM

TECHNICAL FIELD

The present invention relates to the technical field of electric circuits, and more particularly

to a power connection device and a power control system.

BACKGROUND

With the enhancement of environment protection awareness of the people, clean energy
begins to be used by more and more energy consuming products. For example, an electric
vehicle, an aircraft and the like are powered by storage batteries. However, in actual research and
development process, when a new power consuming product is designed or optimized, a power
supply which is safe and reliable for the use of the new power consuming product also needs to
be taken into consideration simultaneously. In other words, when each power consuming product
is designed, a power supply matching with the power consuming product also needs to be
designed by a researcher at the same time, and a lot of tests including safety performance,
duration performance and the like also need to be performed on the power supply, which directly
causes the development cycle of a product to be long, and that the popularization of the product is

disadvantageous.

TECHNICAL PROBLEM

The objective of the present invention is to provide a power connection device and a power
control system, which aims at solving a problem in the related art that when a new product is
developed, it also needs to design a power supply matching with the design of the new product,

which further causes the development cycle to be long.

TECHNICAL SOLUTION

The objective of the present invention is to provide a power connection device which

includes a plurality of battery slots configured to be connected with a storage battery, each battery
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slot is provided therein with a control circuit, an input of the control circuit is connected with a
power terminal of the storage battery, an output of the control circuit is connected with a load, the
control circuit comprises a filtering module, a voltage dropping module and a current equalizing
module; wherein the current equalizing module comprises a first input and a second input;

a first end of the filtering module is the input of the control circuit, a second end of the
filtering module is grounded, a third end of the filtering module is connected with an input of the
voltage dropping module, an output of the voltage dropping module is connected with the first
input of the current equalizing module, and an output of the current equalizing module is the
output of the control circuit;

when the storage battery is connected in at least two battery slots, the filtering module in
each control circuit is configured to filter output direct current of the corresponding storage
battery, and output a first direct current to the voltage dropping module, the voltage dropping
module is configured to perform voltage dropping processing on the first direct current and
output a second direct current to the current equalizing module, the current equalizing module in
each control circuit is configured to generate a target voltage according to the second direct
currents in all control circuits and adjust the output voltage according to the target voltage so as
to output the same supply current to the load.

Further, the voltage dropping module includes a control unit and a voltage dropping unit;

a power terminal of the voltage dropping unit is connected with a voltage input of the
control unit, a first controlled terminal and a second controlled terminal of the voltage dropping
unit are respectively connected with a first control output and a second control output of the
control unit, an input of the voltage dropping unit is an input of the voltage dropping module, and
an output of the voltage dropping unit is an output of the voltage dropping module.

Furthermore, the current equalizing module includes a sampling unit and an adjustment and
outputting unit, and the adjustment and outputting unit comprises a first input and a second input;

an input of the sampling unit is the first input of the current equalizing module, an output of
the sampling unit is connected with a first input of the adjustment and outputting unit, and a

second input of the adjustment and output unit is the second input of the current equalizing
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module.

Furthermore, the filtering module comprises a first capacitor, a second capacitor, a third
capacitor, a fourth capacitor, a fifth capacitor and a first inductance;

a first end of the first capacitor and a first end of the second capacitor are commonly
connected with a first end of the third capacitor so as to constitute the first end of the filtering
module, a first end of the first inductance is connected with a first end of the third capacitor, a
second end of the first capacitor, a second end of the second capacitor and a second end of the
third capacitor are commonly connected with a second end of the first inductance, a first end of
the fourth capacitor and a first end of the fifth capacitor are commonly connected with a third end
of the first inductance, the third end of the first inductance is the third end of the filtering module,
a second end of the fourth capacitor and a second end of the fifth capacitor are commonly
connected with a fourth end of the first inductance, and the fourth end of the first inductance is
the second end of the filtering module.

Furthermore, the voltage dropping unit includes a sixth capacitor, a seventh capacitor, an
eighth capacitor, a ninth capacitor, a tenth capacitor, a first resistance, a second resistance, a third
resistance, a fourth resistance, a fifth resistance, a sixth resistance, a seventh resistance, an eighth
resistance, a ninth resistance, a second inductance, a first diode, a second diode, a third diode, a
first switching transistor, a second switching transistor, a third switching transistor and a fourth
switching transistor;

where a first end of the sixth capacitor and a first end of the first diode are commonly
connected with a high potential side of the first switching transistor, a second end of the sixth
capacitor is connected with a first end of the first resistance, a second end of the first resistance
and the second end of the first diode are commonly connected with a low potential side of the
first switching transistor, the high potential side of the first switching transistor, a high potential
side of the second switching transistor and a first end of the second diode are commonly
connected with a first end of the seventh capacitor, and the first end of the seventh capacitor is
the input of the voltage dropping unit, a second end of the seventh capacitor is grounded, a

second end of the second diode is connected with a first end of the fourth resistance, a second end
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of the fourth resistance is connected with a first end of the eighth capacitor, and a second end of
the eighth capacitor is grounded, the first end of the eighth capacitor is the power terminal of the
voltage dropping unit, the low potential side of the first switching transistor and a low potential
side of the second switching transistor are commonly connected with a high potential side of the
third switching transistor, a controlled terminal of the first switching transistor is connected with
a first end of the third resistance, and a controlled terminal of the second switching transistor is
connected with a first end of the second resistance, a second end of the second resistance is
connected with a second end of the third resistance so as to constitute the first controlled terminal
of the voltage dropping unit, a controlled terminal of the third switching transistor is connected
with a first end of the fifth resistance, and a second end of the fifth resistance is the second
controlled terminal of the voltage dropping unit, a high potential side of the fourth switching
transistor is connected with the high potential side of the third switching transistor, a controlled
terminal of the fourth switching transistor is connected with a first end of the sixth resistance, a
second end of the sixth resistance is connected with the second end of the fifth resistance, a low
potential side of the fourth switching transistor and a low potential side of the third switching
transistor are commonly connected with a first end of the seventh resistance, and a second end of
the seventh resistance is grounded, a first end of the third diode is connected with the high
potential side of the fourth switching transistor, a second end of the third diode and the low
potential side of the fourth switching transistor are commonly connected with a first end of the
eighth resistance, and a second end of the eighth resistance is grounded, a first end of the ninth
capacitor and a first end of the second inductance are commonly connected with the first end of
the third diode, the second end of the ninth capacitor is connected with the first end of the ninth
resistance, and a second end of the ninth resistance is grounded, a second end of the second
inductance is connected with a first end of the tenth capacitor so as to constitute the output of the
voltage dropping unit, and a second end of the tenth capacitor is grounded.

Furthermore, the sampling unit includes a first sampling resistance, a second sampling
resistance and a first chip;

where a first end of the first sampling resistance is connected with a first end of the second
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sampling resistance, a second end of the first sampling resistance is connected with a second end
of the second sampling resistance, a first voltage signal input of the first chip is connected with
the first end of the first sampling resistance, a second voltage signal input of the first chip is
connected with the second end of the first sampling resistance, a reference voltage terminal of the
first chip Ul is grounded, and a voltage signal output of the first chip is connected with the first
end of the tenth resistance, and the second end of the tenth resistance is the output of the
sampling unit.

Furthermore, each of the first switching transistor, the second switching transistor, the third
switching transistor and the fourth switching transistor is a triode, an MOS transistor or an IGBT
transistor.

Furthermore, each of the first switching transistor, the second switching transistor, the third
switching transistor, and the fourth switching transistor is an IGBT transistor having a body
diode.

Another objective of the present invention is to provide a power control system which
includes a storage battery, the power control system further includes a power connection device

as mentioned above.

ADVANTAGEOUS EFFECTS

The present invention provides a power connection device which includes a plurality of
battery slots configured to be connected with a storage battery, each battery slot is provided
therein with a control circuit, an input of the control circuit is connected with a power terminal of
the storage battery, and an output of the control circuit is connected with a load, the control
circuit includes a filtering module, a voltage dropping module and a current equalizing module;
where the current equalizing module includes a plurality of inputs; when the storage battery is
connected in at least two battery slots, the direct current as output by the corresponding storage
battery is filtered by the filtering module in each control circuit, and the first direct current is
output to the voltage dropping module, a voltage dropping processing is performed on the first

direct current by the voltage dropping module and the second direct current is output to the
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current equalizing module, the target voltage is generated by the current equalizing module in
each control circuit according to the second direct currents in all control circuits, and the output
voltage is adjusted by the current equalizing module in each control circuit according to the target
voltage, so that the same supply current is output to the load. In this way, the output power of the
power supply can be controlled by increasing or decreasing the number of the storage batteries on
the power connection device when power consuming products with different power are provided

with power supply, so that the research and development cycle of the product is further reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to explain the embodiments of the present invention more clearly, a brief
introduction regarding the accompanying drawings that need to be used for describing the
embodiments of the present invention or the related art is given below; it is obvious that the
accompanying drawings described as follows are only some embodiments of the present
invention, for the person of ordinary skill in the art, other drawings may also be obtained
according to the current drawings on the premise of paying no creative labor.

FIG. 1 depicts a schematic structural diagram of a power connection device provided by an
embodiment of the present invention;

FIG. 2 depicts a detailed circuit diagram of a filtering module in the power connection
device provided by the embodiment of the present invention;

FIG. 3 depicts a detailed circuit diagram of a voltage dropping module in the power
connection device provided by the embodiment of the present invention;

FIG. 4 depicts a detailed circuit diagram of a sampling unit in the power connection device
provided by the embodiment of the present invention; and

FIG. 5 depicts a schematic structural diagram of a power control system provided by an

embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

In order to make the purpose, the technical solution and the advantages of the present
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invention be clearer and more understandable, the present invention will be further described in
detail below with reference to accompanying figures and embodiments. It should be understood
that the specific embodiments described herein are merely intended to illustrate but not to limit
the present invention.

The objective of the present invention is to provide a power connection device and a power
control system, which aims at solving a problem in the related art that when a new product is
developed, it also needs to design a power supply matching with the design of the new product,
which causes the development cycle to be long correspondingly.

This embodiment provides a power connection device, which includes a plurality of battery
slots configured to be connected with storage batteries, it needs to be noted that, the storage
batteries connected in each battery slot can be the same storage batteries or be different storage
batteries, that is, the various specification parameters of the storage batteries can be different.

In order to describe the technical solutions provided by the embodiment of the present
invention, the technical solutions are described by the following specific embodiments below.

FIG. 1 depicts a structure of a power connection device according to the embodiment of the
present invention, as shown in FIG. 1, a power connection device 100 includes a plurality of
battery slots configured to be connected with storage batteries 200, each battery slot is provided
therein with a control circuit 110, an input of the control circuit 110 is connected with a power
terminal of each storage battery 200, and an output of the control circuit 110 is connected with a
load 300; the control circuit 110 includes a filtering module 10, a voltage dropping module 20
and a current equalizing module 30; where the current equalizing module 30 includes a first input
and a second input.

A first end of the filtering module 10 is the input of the control circuit 110, a second end of
the filtering module 10 is grounded, and a third end of the filtering module 10 is connected with
an input of the voltage dropping module 20, an output of the voltage dropping module 20 is
connected with the first input of the current equalizing module 30, and an output of the current
equalizing module 30 is the output of the control circuit 110.

When the storage batteries 200 are connected in at least two battery slots, the filtering
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module 10 in each control circuit 110 filters an output direct current of the corresponding storage
battery 200 and outputs a first direct current to the voltage dropping module 20, the voltage
dropping module 20 performs a voltage dropping processing on the first direct current and
outputs a second direct current to the current equalizing module 30, the current equalizing
module 30 in each control circuit 110 generates a target voltage according to the second direct
current in each control circuit 110 and adjusts an output voltage according to the target voltage so
as to output the same supply current to the load 300.

It needs to be noted that, the control circuits 110 refer to the corresponding control circuits
110 in the plurality of battery slots which are connected with the storage batteries 200. The first
direct current is the output direct current of the storage battery 200 filtered by the filtering
module 10, the voltage dropping module 20 drops the voltage of the first direct current and
outputs the second direct current to the current equalizing module 30. The current equalizing
module 30 includes a plurality of inputs, where the first input of the current equalizing module 30
is connected with an output of the voltage dropping module 20, and other inputs of the current
equalizing module 30 are configured to sample the second direct current in other control circuits
110.

The current equalizing module 30 obtains the target voltage by comparing the second direct
current in each control circuit 110, and the target voltage is the voltage of the second direct
current with the largest voltage value in all control circuits 110.

Further, as shown in FIG. 1, the voltage dropping module 20 in this embodiment a control
unit 21 and a voltage dropping unit 22.

A power terminal of the voltage dropping unit 22 is connected with a voltage input of the
control unit , a first controlled terminal and a second controlled terminal of the voltage dropping
unit 22 are respectively connected with a first control output and a second control output of the
control unit , an input of the voltage dropping unit 22 is the input of the voltage dropping module
20, and an output of the voltage dropping unit 22 is the output of the voltage dropping module 20.

As shown in FIG. 1, the current equalizing module 30 includes a sampling unit 31 and an

adjustment and output unit 32; where the adjustment and output unit 32 includes a first input and

8



a second input;

An input of the sampling unit 31 is the first input of the current equalizing module 30, an
output of the sampling unit 31 is connected with the first input of the adjustment and output unit
32, the second input of the adjustment and output unit 32 is the second input of the current
equalizing module 30.

It needs to be noted that, a voltage as input by the storage battery 200 is filtered by the
filtering module 10, the first direct current is sent to the voltage dropping unit 22, the voltage
dropping unit 22 is controlled by the control unit to perform a voltage dropping process on the
first direct current, the first direct current after voltage dropping is sampled and amplified by the
sampling unit 31, a second direct current is obtained and is sent to the adjustment and output unit
32, the second direct currents in all control circuits 110 are sampled and compared by the
adjustment and output unit 32 through a second input thereof, and then the target voltage is
obtained.

FIG. 2 depicts a specific circuit of the filtering module in a power connection device
according to an embodiment of the present invention, as shown in FIG. 2, the filtering module 10
includes a first capacitor C1, a second capacitor C2, a third capacitor C3, a fourth capacitor C4, a
fifth capacitor C5 and a first inductance L1.

A first end of the first capacitor C1 and a first end of the second capacitor C2 are commonly
connected with a first end of the third capacitor c3 so as to constitute the first end of the filtering
module 10, a first end of the first inductance L1 is connected with a first end of the third
capacitor C3, a second end of the first capacitor C1, a second end of the second capacitor C2 and
a second end of the third capacitor C2 are commonly connected with a second end of the first
inductance L1, a first end of the fourth capacitor C4 and a first end of the fifth capacitor C5 are
commonly connected with a third end of the first inductance L1, the third end of the first
inductance L1 is the third end of the filtering module 10, a second end of the fourth capacitor C4
and a second end of the fifth capacitor C5 are commonly connected with a fourth end of the first
inductance L1, and the fourth end of the first inductance L1 is the second end of the filtering

module 10.



It needs to be noted that, the first capacitor C1, the second capacitor C2, the third capacitor
C3, the fourth capacitor C4 and the fifth capacitor C5 are used for differential mode rejection,
and the first inductance L1 is used for common mode rejection.

FIG. 3 depicts a specific circuit of a voltage dropping module in a power connection device
provided by the embodiment of the present invention, as shown in FIG. 3, the voltage dropping
unit 22 includes a sixth capacitor C6, a seventh capacitor C7, an eighth capacitor C8 and a ninth
capacitor C9, a tenth capacitor C10, a first resistor R1, a second resistor R2 and a third resistor
R3, a fourth resistor R4, a fifth resistor R5 and a sixth resistor R6, a seventh resistor R7, an
eighth resistor R8, a ninth resistor R9, a second inductance L2, a first diode D1, a second diode
D2, a third diode D3, a first switching transistor Q1, a second switching transistor Q2, a third
switching transistor Q3 and a fourth switching transistor Q4.

a first end of the sixth capacitor C6 and a first end of the first diode D1 are commonly
connected with a high potential side of the first switching transistor Q1, a second end of the sixth
capacitor C6 is connected with a first end of the first resistance R1, a second end of the first
resistance R1 and the second end of the first diode D1 are commonly connected with a low
potential side of the first switching transistor Q1, the high potential side of the first switching
transistor Q1, a high potential side of the second switching transistor Q2 and a first end of the
second diode D2 are commonly connected with a first end of the seventh capacitor C7, and the
first end of the seventh capacitor C7 is the input of the voltage dropping unit 22, a second end of
the seventh capacitor C7 is grounded, a second end of the second diode D2 is connected with a
first end of the fourth resistance R4, a second end of the fourth resistance R4 is connected with a
first end of the eighth capacitor C7, and a second end of the eighth capacitor C8 is grounded, the
first end of the eighth capacitor C8 is the power terminal of the voltage dropping unit 22, the low
potential side of the first switching transistor Q1 and a low potential side of the second switching
transistor Q2 are commonly connected with a high potential side of the third switching transistor
Q3, a controlled terminal of the first switching transistor Q1 is connected with a first end of the
third resistance R3, and a controlled terminal of the second switching transistor Q2 is connected

with a first end of the second resistance R2, a second end of the second resistance R2 is
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connected with a second end of the third resistance R3 so as to constitute the first controlled
terminal of the voltage dropping unit 22, a controlled terminal of the third switching transistor Q3
is connected with a first end of the fifth resistance RS, and a second end of the fifth resistance R5
is the second controlled terminal of the voltage dropping unit 22, a high potential side of the
fourth switching transistor Q4 is connected with the high potential side of the third switching
transistor Q3, a controlled terminal of the fourth switching transistor Q4 is connected with a first
end of the sixth resistance R6, a second end of the sixth resistance R6 is connected with the
second end of the fifth resistance RS, a low potential side of the fourth switching transistor Q4
and a low potential side of the third switching transistor Q3 are commonly connected with a first
end of the seventh resistance R7, and a second end of the seventh resistance R7 is grounded, a
first end of the third diode D3 is connected with the high potential side of the fourth switching
transistor Q4, a second end of the third diode D3 and the low potential side of the fourth
switching transistor Q4 are commonly connected with a first end of the eighth resistance R8, and
a second end of the eighth resistance R8 is grounded, a first end of the ninth capacitor C9 and a
first end of the second inductance L2 are commonly connected with the first end of the third
diode D3, the second end of the ninth capacitor C9 is connected with the first end of the ninth
resistance R9, and a second end of the ninth resistance R9 is grounded, a second end of the
second inductance L2 is connected with a first end of the tenth capacitor C10 so as to constitute
the output of the voltage dropping unit 22, and a second end of the tenth capacitor C10 is
grounded.

As an embodiment of the present invention, the first switching transistor Q1 and the second
switching transistor Q2, the third switching transistor Q3 and the fourth switching transistor Q4
can all be triodes (Q1, Q2, Q3, Q4), MOS (Metal Oxide Semiconductor) transistors (Q1, Q2, Q3,
Q4) or IGBTs (Insulated Gate Bipolar Transistors).

When the first switching transistor Q1, the second switching transistor Q2, the third
switching transistor Q3 and the fourth switching transistor Q4 are all triodes (Q1, Q2, Q3, Q4),
the base electrodes of these triode (Q1, Q2, Q3, Q4) are a controlled terminal of the first

switching transistor Q1, a controlled terminal of the second switching transistor Q2, a controlled

11



terminal of the third switching transistor Q3 and a controlled terminal of the fourth switching
transistor Q4, respectively; the emitting electrodes of these triodes (Q1, Q2, Q3, Q4) are a low
potential side of the first switching transistor Q1, a low potential side of the second switching
transistor Q2, a low potential side of the third switching transistor Q3 and a low potential side of
the fourth switching transistor Q4, respectively; the collection triodes of these triodes (Q1, Q2,
Q3, Q4) are a high potential side of the first switching transistor Q1, a high potential side of the
second switching transistor Q2, a high potential side of the third switching transistor Q3 and a
high potential side of the fourth switching transistor Q4, respectively.

When the first switching transistor Q1 and the second switching transistor Q2, the third
switching transistor Q3 and the fourth switching transistor Q4 are all MOS transistors (Q1, Q2,
Q3, Q4), the gate electrodes of the MOS transistors (Q1, Q2, Q3, Q4) are the control terminal of
the first switching transistor Q1, the control terminal of the second switching transistor Q2, the
controlled terminal of the third switching transistor Q3 and the controlled terminal of the fourth
switching transistor Q4, respectively; the source electrodes of these MOS transistors (Q1, Q2,
Q3, Q4) are a low potential side of the first switching transistor Q1, a low potential side of the
second switching transistor Q2, a low potential side of the third switching transistor Q3 and a low
potential side of the fourth switching transistor Q4, respectively; the collection electrodes of these
MOS transistors (Q1, Q2, Q3, Q4) are a high potential side of the first switching transistor Q1, a
high potential side of the second switching transistor Q2, a high potential side of the third
switching transistor Q3 and a high potential side of the fourth switching transistor Q4,
respectively.

When the first switching transistor Q1 and the second switching transistor Q2, the third
switching transistor Q3 and the fourth switching transistor Q4 are all IGBT transistors (Q1, Q2,
Q3, Q4), the gate electrodes of the IGBT transistors (Q1, Q2, Q3, Q4) are the control terminal of
the first switching transistor Q1, the control terminal of the second switching transistor Q2, the
controlled terminal of the third switching transistor Q3 and the controlled terminal of the fourth
switching transistor Q4, respectively; the source electrodes of these MOS transistors (Q1, Q2,

Q3, Q4) are a low potential side of the first switching transistor Q1, a low potential side of the
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second switching transistor Q2, a low potential side of the third switching transistor Q3 and a low
potential side of the fourth switching transistor Q4, respectively; the collection electrodes of these
MOS transistors (Q1, Q2, Q3, Q4) are a high potential side of the first switching transistor QI, a
high potential side of the second switching transistor Q2, a high potential side of the third
switching transistor Q3 and a high potential side of the fourth switching transistor Q4,
respectively. Further, the first switching transistor Q1, the second switching transistor Q2, the
third switching transistor Q3 and the fourth switching transistor Q4 can all be IGBT transistors
having body diodes.

FIG. 4 depicts a specific circuit of a sampling unit in a power connection device provided
by the embodiment of the present invention, as shown in FIG. 4, the sampling unit 31 includes a
first sampling resistor R11, a second sampling resistor R12 and a first chip U1.

A first end of the first sampling resistance R11 is connected with a first end of the second
sampling resistance R12, a second end of the first sampling resistance R11 is connected with a
second end of the second sampling resistance R12, a first voltage signal input IN+ of the first
chip Ul is connected with the first end of the first sampling resistance R11, a second voltage
signal input IN- of the first chip Ul is connected with the second end of the first sampling
resistance R11, a reference voltage terminal VREF of the first chip Ul is grounded, and a voltage
signal output VO of the first chip is connected with the first end of the tenth resistance R10, and
the second end of the tenth resistance R10 is the output of the sampling unit 31.

The working principle of the power connection device of the present invention is described
with reference to FIGS. 1-4. When the storage battery 200 is connected in at least two battery
slots, the direct current output by the corresponding storage battery 200 is filtered by the filtering
module 10 in each control circuit 110. As shown in FIG. 2, the first capacitor network composed
of the first capacitor C1, the second capacitor C2 and the third capacitor C3, and a second
capacitor network composed of the fourth capacitor C4 and the fifth capacitor C5 in the filtering
module 10 has a differential mode rejection effect on the output voltage of the storage battery 200
collectively. The first inductance L1 is connected between the first capacitor network and the

second capacitor network, and has a common mode rejection effect on the direct current as output
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by the storage battery 200.

In all embodiments of the present invention, the voltage dropping unit 22 is a buck
converter. As shown in FIG. 3, the first direct current passes through the buck converter and then
a second direct current is obtained, and the second direct current is output to the sampling unit 31
through a second end of the second inductance L2. As shown in FIG. 4, the first sampling resistor
R11 and the second sampling resistor R12 are connected in parallel, when the second direct
current is input into the sampling unit 31 through the first end of the first sampling resistor R11
and the first end of the second sampling resistor R12 respectively, collected voltage information
is sent to the first chip Ul by the first sampling resistor R11 and the second sampling resistor
R12, the voltage information is amplified by the first chip U1 according to the reference voltage,
and the amplified voltage information is sent to the adjustment and output unit 32.

It needs to be noted that, in all embodiments of the present invention, the second input of the
adjustment and output unit 32 is connected with the voltage dropping unit 22 in other control
circuits 110 respectively and is used for collecting the second direct current in some other control
circuits 110, when the storage battery 200 is connected in at least two battery slots, the
adjustment and output unit 32 of the control circuit 110 connected with the storage battery 200
collects second direct currents in some other control circuits 110 connected with the storage
battery 200, obtains and takes the voltage with the largest voltage value in all the second direct
currents as the target voltage by comparison, and adjusts the output voltage according to the
target voltage, thereby implementing outputting the same power supply current to the load 300.

The embodiment of the present invention further provides a power control system, as shown
in FIG. 5, the power control system 400 includes a storage battery 200 and a power connection
device 100 as described above.

The implementation mode or the working principle involved in the power control system
400 is described in detail in the embodiments mentioned above, thus, it is not repeatedly
described herein.

The present invention provides a power connection device which includes a plurality of

battery slots configured to be connected with a storage battery, each battery slot is provided
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therein with a control circuit, an input of the control circuit is connected with a power terminal of
the storage battery, an output of the control circuit is connected with a load, and the control
circuit includes a filtering module, a voltage dropping module and a current equalizing module;
where the current equalizing module includes a plurality of inputs; when the storage battery is
connected in at least two battery slots, the direct current as output by the corresponding storage
battery is filtered by the filtering module in each control circuit, and the first direct current is
output to the voltage dropping module, a voltage dropping processing is performed on the first
direct current by the voltage dropping module and the second direct current is output to the
current equalizing module, the target voltage is generated by the current equalizing module in
each control circuit according to the second direct currents in all control circuits, and the output
voltage is adjusted by the current equalizing module in each control circuit according to the target
voltage, so that the same supply current is output to the load. In this way, the output power of the
power supply can be controlled by increasing or decreasing the number of the storage batteries on
the power connection device when power consuming products with different power are provided
with power supply, so that the research and development cycle of the product is further reduced.
The above are the detailed descriptions of the present invention with reference to specific
preferred embodiments, the specific implementation of the present invention shouldn’t be
regarded as being limited by these descriptions. For the person of ordinary skill in the art, some
equivalent substitutions or obvious modifications which are made without departing from the
concept of the present invention, and have the same performance or use, should all be considered

as being included in the patent protection scope as determined by the claims as filed.
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CLAIMS

What is claimed is:

1. A power connection device comprising a plurality of battery slots configured to be
connected with a storage battery, characterized in that, each battery slot is provided therein with a
control circuit, an input of the control circuit is connected with a power terminal of the storage
battery, an output of the control circuit is connected with a load, the control circuit comprises a
filtering module, a voltage dropping module and a current equalizing module; wherein the current

equalizing module comprises a first input and a second input;

a first end of the filtering module is the input of the control circuit, a second end of the filtering
module is grounded, a third end of the filtering module is connected with an input of the voltage
dropping module, an output of the voltage dropping module is connected with the first input of the
current equalizing module, and an output of the current equalizing module is the output of the

control circuit;

wherein the filtering module comprises a first capacitor, a second capacitor, a third capacitor,

a fourth capacitor, a fifth capacitor and a first inductance;

a first end of the first capacitor and a first end of the second capacitor are commonly connected
with a first end of the third capacitor so as to constitute the first end of the filtering module, a first
end of the first inductance is connected with a first end of the third capacitor, a second end of the
first capacitor, a second end of the second capacitor and a second end of the third capacitor are
commonly connected with a second end of the first inductance, a first end of the fourth capacitor
and a first end of the fifth capacitor are commonly connected with a third end of the first inductance,
the third end of the first inductance is the third end of the filtering module, a second end of the
fourth capacitor and a second end of the fifth capacitor are commonly connected with a fourth end
of the first inductance, and the fourth end of the first inductance is the second end of the filtering

module; and

when the storage battery is connected in at least two battery slots, the filtering module in each
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control circuit is configured to filter output direct current of the corresponding storage battery, and
output a first direct current to the voltage dropping module, the voltage dropping module is
configured to perform voltage dropping processing on the first direct current and output a second
direct current to the current equalizing module, and the current equalizing module in each control
circuit is configured to generate a target voltage according to the second direct currents in all
control circuits and adjust the output voltage according to the target voltage so as to output the

same supply current to the load.

2. The power connection device according to claim 1, characterized in that, the voltage

dropping module comprises a control unit and a voltage dropping unit;

a power terminal of the voltage dropping unit is connected with a voltage input of the control
unit, a first controlled terminal and a second controlled terminal of the voltage dropping unit are
respectively connected with a first control output and a second control output of the control unit,
an input of the voltage dropping unit is an input of the voltage dropping module, and an output of

the voltage dropping unit is an output of the voltage dropping module.

3. The power connection device according to claim 1, characterized in that, the current
equalizing module comprises a sampling unit and an adjustment and outputting unit, and the

adjustment and outputting unit comprises a first input and a second input;

an input of the sampling unit is the first input of the current equalizing module, an output of
the sampling unit is connected with a first input of the adjustment and outputting unit, and a second

input of the adjustment and output unit is the second input of the current equalizing module.

4. The power connection device according to claim 2, characterized in that, the voltage
dropping unit comprises a sixth capacitor, a seventh capacitor, an eighth capacitor, a ninth capacitor,
a tenth capacitor, a first resistance, a second resistance, a third resistance, a fourth resistance, a fifth
resistance, a sixth resistance, a seventh resistance, an eighth resistance, a ninth resistance, a second
inductance, a first diode, a second diode, a third diode, a first switching transistor, a second
switching transistor, a third switching transistor and a fourth switching transistor;
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wherein a first end of the sixth capacitor and a first end of the first diode are commonly
connected with a high potential side of the first switching transistor, a second end of the sixth
capacitor is connected with a first end of the first resistance, a second end of the first resistance and
the second end of the first diode are commonly connected with a low potential side of the first
switching transistor, the high potential side of the first switching transistor, a high potential side of
the second switching transistor and a first end of the second diode are commonly connected with a
first end of the seventh capacitor, and the first end of the seventh capacitor is the input of the voltage
dropping unit, a second end of the seventh capacitor is grounded, a second end of the second diode
is connected with a first end of the fourth resistance, a second end of the fourth resistance is
connected with a first end of the eighth capacitor, and a second end of the eighth capacitor is
grounded, the first end of the eighth capacitor is the power terminal of the voltage dropping unit,
the low potential side of the first switching transistor and a low potential side of the second
switching transistor are commonly connected with a high potential side of the third switching
transistor, a controlled terminal of the first switching transistor is connected with a first end of the
third resistance, and a controlled terminal of the second switching transistor is connected with a
first end of the second resistance, a second end of the second resistance is connected with a second
end of the third resistance so as to constitute the first controlled terminal of the voltage dropping
unit, a controlled terminal of the third switching transistor is connected with a first end of the fifth
resistance, and a second end of the fifth resistance is the second controlled terminal of the voltage
dropping unit, a high potential side of the fourth switching transistor is connected with the high
potential side of the third switching transistor, a controlled terminal of the fourth switching
transistor is connected with a first end of the sixth resistance, a second end of the sixth resistance
is connected with the second end of the fifth resistance, a low potential side of the fourth switching
transistor and a low potential side of the third switching transistor are commonly connected with a
first end of the seventh resistance, and a second end of the seventh resistance is grounded, a first
end of the third diode is connected with the high potential side of the fourth switching transistor, a
second end of the third diode and the low potential side of the fourth switching transistor are

commonly connected with a first end of the eighth resistance, and a second end of the eighth
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resistance is grounded, a first end of the ninth capacitor and a first end of the second inductance
are commonly connected with the first end of the third diode, the second end of the ninth capacitor
is connected with the first end of the ninth resistance, and a second end of the ninth resistance is
grounded, a second end of the second inductance is connected with a first end of the tenth capacitor
so as to constitute the output of the voltage dropping unit, and a second end of the tenth capacitor

is grounded.

5. The power connection device according to claim 3, characterized in that, the sampling unit
comprises a first sampling resistance, a second sampling resistance, a tenth resistance and a first
chip; wherein a first end of the first sampling resistance is connected with a first end of the second
sampling resistance, a second end of the first sampling resistance is connected with a second end
of the second sampling resistance, a first voltage signal input of the first chip is connected with the
first end of the first sampling resistance, a second voltage signal input of the first chip is connected
with the second end of the first sampling resistance, a reference voltage terminal of the first chip is
grounded, and a voltage signal output of the first chip is connected with the first end of the tenth

resistance, and the second end of the tenth resistance is the output of the sampling unit.

6. The power connection device according to claim 4, characterized in that, each of the first
switching transistor, the second switching transistor, the third switching transistor and the fourth

switching transistor is a triode, an MOS transistor or an IGBT transistor.

7. The power connection device according to claim 6, characterized in that, each of the first
switching transistor, the second switching transistor, the third switching transistor, and the fourth

switching transistor is an IGBT transistor having a body diode.

8. A power control system which comprises a storage battery, characterized in that, the power

control system further comprises a power connection device according to any one of claims 1 to 7.
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