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DRIVING CIRCUIT AND METHOD, AND FREQUENCY CONVERTER, 

DEVICE AND COMPUTER-READABLE STORAGE MEDIUM 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is based on and claims the benefit 

of priority to the Chinese patent application No. 201911286180.3 filed 

on December 13, 2019, which is hereby incorporated by reference in 

its entirety into the present application. 

 

TECHNICAL FIELD 

[0002] The present invention relates to the field of electronic and 

power technology, and in particular, to a driving circuit and method, 

a frequency converter, a device and a computer-readable storage 

medium. 

 

BACKGROUND 

[0003] In the case where the technology of current conversion is 

rapidly developed along with the development of the power electronic 

technology, there will be more and more DC(direct current) power 

supply systems. In the related art as shown in Fig. 1 known to the 

inventors, the frequency converter with DC power supply in this 

related art is modified from the existing AC(alternating current) 

input frequency converter, wherein the AC frequency converter is 
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divided into a rectifier unit and an inverter unit. The rectifier 

unit is configured to convert an AC voltage into a DC voltage. It 

is also possible to input direct current from a front terminal of 

the rectifier unit, and the rectifier unit is switched on by the diode 

inside the module, the rectifier unit can prevent a reversed 

connection and can implement driving the motor by direct current. 

 

SUMMARY 

[0004] The present disclosure provides a driving circuit, comprising: 

a rectifier unit comprising a first input terminal, a second input 

terminal and an output terminal, wherein the output terminal of the 

rectifier unit is connected to an input terminal of an inverter unit, 

and the second input terminal of the rectifier unit is connected to 

the input terminal of the inverter unit; a first switch arranged 

between the first input terminal of the rectifier unit and an output 

terminal of the inverter unit, and configured to control the driving 

circuit to switch between a series mode and a parallel mode by being 

switched on or off; the inverter unit with the output terminal 

connected to a load; and a capacitor connected in parallel between 

the rectifier unit and the inverter unit. 

[0005] In some embodiments of the present disclosure, the circuit 

further comprises: a second switch, wherein one terminal of the second 

switch is connected to a DC power supply, and the other terminal is 

alternatively connected to the first input terminal or the second 
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input terminal of the rectifier unit. 

[0006] In some embodiments of the present disclosure, the second 

switch is a double-pole double-throw switch. 

[0007] In some embodiments of the present disclosure, the rectifier 

unit comprises a three-phase rectifier bridge circuit. 

[0008] In some embodiments of the present disclosure, the inverter 

unit comprises a three-phase inverter bridge circuit. 

[0009] The present disclosure further provides a driving circuit, 

comprising: a rectifier unit comprising a first input terminal, a 

second input terminal and an output terminal; an inverter unit 

comprising an input terminal and an output terminal, wherein the input 

terminal of the inverter unit is connected to the output terminal 

and the second input terminal of the rectifier unit, and the output 

terminal of the inverter unit is connected to a load; a first switch 

arranged between the first input terminal of the rectifier unit and 

the output terminal of the inverter unit, and configured to control 

the driving circuit to switch between a series mode and a parallel 

mode by being switched on or off; and a capacitor connected in parallel 

between the rectifier unit and the inverter unit. 

[0010] The present disclosure further provides a frequency converter, 

comprising the driving circuit according to any of the above-described 

embodiments. 

[0011] The present disclosure further provides a device comprising 
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an motor, wherein the device further comprises the frequency converter 

according to any of the above-described embodiments. 

[0012] The present disclosure further provides a driving method 

applied to the driving circuit according to any of the above-described 

embodiments, wherein the method comprises the steps of: controlling 

a rectifier unit to charge a capacitor in a series mode, wherein the 

capacitor is connected in parallel between the rectifier unit and 

an inverter unit; controlling a second input terminal of the control 

rectifier unit to be connected to a DC power supply after charging 

is completed; and controlling a first input terminal of the rectifier 

unit to be connected to an output terminal of the inverter unit so 

as to further control the driving circuit to switch to a parallel 

mode. 

[0013] In some embodiments of the present disclosure, the step of 

controlling a rectifier unit to charge a capacitor in a series mode 

comprises: controlling the first input terminal of the rectifier unit 

to be connected the DC power supply, so as to charge the capacitor. 

[0014] In some embodiments of the present disclosure, the step of 

controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of the inverter unit comprises: 

controlling two poles of the second switch to be thrown to two 

connection terminals of the first input terminal of the rectifier 

unit; wherein one terminal of the second switch is connected to the 
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DC power supply, and the other terminal is alternatively connected 

to the first input terminal or the second input terminal of the 

rectifier unit. 

[0015] In some embodiments of the present disclosure, the step of 

controlling a second input terminal of the control rectifier unit 

to be connected to a DC power supply after charging is completed 

comprises: controlling two poles of the second switch to be thrown 

to two connection terminals of the second input terminal of the 

rectifier unit; wherein one terminal of the second switch is connected 

to the DC power supply, and the other terminal is alternatively 

connected to the first input terminal or the second input terminal 

of the rectifier unit. 

[0016] In some embodiments of the present disclosure, the step of 

controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of the inverter unit so as to further 

control the driving circuit to switch to a parallel mode comprises: 

controlling the first switch to be switched on, wherein the first 

switch is arranged between the input terminal of the rectifier unit 

and the output terminal of the inverter unit. 

[0017] In some embodiments of the present disclosure, after the step 

of controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of the inverter unit so as to further 

control the driving circuit to switch to a parallel mode, the method 
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further comprises: controlling the first switch to be switched off; 

and controlling the first input terminal of the first rectifier unit 

to be connected to the DC power supply so as to further control the 

driving circuit to a series mode. 

[0018] The present disclosure further provides a driving method 

applied to the driving circuit according to any of the above-described 

embodiments, wherein the method comprises the steps of: controlling 

a second input terminal of a rectifier unit to be connected to a DC 

power supply; and controlling a first input terminal of the rectifier 

unit to be connected to an output terminal of an inverter unit so 

as to further control the driving circuit to switch to a parallel 

mode. 

[0019] In some embodiments of the present disclosure, the driving 

method further comprises: controlling the first input terminal of 

the rectifier unit to be connected to the DC power supply; and 

controlling the first input terminal of the rectifier unit to be 

disconnected from the output terminal of the inverter unit so as to 

further control the driving circuit to switch to the series mode. 

[0020] The present disclosure further provides a computer-readable 

storage medium having a computer program stored thereon, wherein the 

program when executed by a processor implements the method according 

to any of the above-described embodiments. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0021] In order to more explicitly explain the embodiments of the 

present disclosure or the technical solutions in the relevant art, 

a brief introduction will be given below for the accompanying drawings 

required to be used in the description of the embodiments or the 

relevant art. It is obvious that, the accompanying drawings described 

as follows are merely some of the embodiments of the present disclosure. 

For those skilled in the art, other accompanying drawings may also 

be obtained according to such accompanying drawings on the premise 

that no inventive effort is involved. 

[0022] Fig. 1 is a structural view of a frequency converter in the 

prior art; 

[0023] Fig. 2 is a structural view of a driving circuit according 

to some embodiments of the present disclosure; 

[0024] Fig. 3 is a structural view of a driving circuit according 

to other embodiments of the present disclosure; 

[0025] Fig. 4 is a structural view of a driving circuit in a series 

mode according to some embodiments of the present disclosure; 

[0026] Fig. 5 is a structural view of a driving circuit in a parallel 

mode according to some embodiments of the present disclosure; 

[0027] Fig. 6 is a structural view of a driving circuit according 

to still other embodiments of the present disclosure; 

[0028] Fig. 7 is a flowchart of a driving method according to some 

embodiments of the present disclosure. 
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DETAILED DESCRIPTION 

[0029] The technical solution in the embodiments of the present 

disclosure will be explicitly and completely described below in 

conjunction with the accompanying drawings in the embodiments of the 

present disclosure. Apparently, the embodiments described are merely 

some of the embodiments of the present disclosure, rather than all 

the embodiments. The following descriptions of at least one exemplary 

embodiment which are in fact merely illustrative, shall by no means 

serve as any delimitation on the present disclosure as well as its 

application or use. On the basis of the embodiments of the present 

disclosure, all the other embodiments obtained by those skilled in 

the art on the premise that no inventive effort is involved shall 

fall into the protection scope of the present disclosure. 

[0030] Unless otherwise specified, the relative arrangements, 

numerical expressions and numerical values of the components and steps 

expounded in these examples shall not limit the scope of the present 

invention. 

[0031] At the same time, it should be understood that, in order to 

facilitate the description, the dimensions of various parts shown 

in the accompanying drawings are not delineated according to actual 

proportional relations. 

[0032] The techniques, methods, and apparatuses known to those of 

ordinary skill in the relevant art might not be discussed in detail. 
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However, the techniques, methods, and apparatuses shall be considered 

as a part of the granted description where appropriate. 

[0033] Among all the examples shown and discussed here, any specific 

value shall be construed as being merely exemplary, rather than as 

a delimitation. Thus, other examples in the exemplary embodiments 

may have different values. 

[0034] It is to be noted that: similar reference signs and letters 

present similar items in the following accompanying drawings, and 

therefore, once an item is defined in one accompanying drawing, it 

is necessary to make further discussion on the same in the subsequent 

accompanying drawings. 

[0035] The inventors have found through studies that, in the related 

technical solution shown in Fig. 1, there is an idle rectifier unit 

at a front end, such that the rectifier unit actually has no practical 

effect on the DC input motor after the voltage is changed from 

alternating current to direct current. That is, the rectifier unit 

is idle in the circuit and thus cannot be used. 

[0036] In view of the technical problem that the rectifier unit is 

idle when the AC input frequency converter is changed to the DC input 

frequency converter in the related art, the present disclosure 

provides a driving circuit and method, a frequency converter, a device 

and a computer readable storage medium to solve the problem that the 

rectifier unit is idle when the AC input frequency converter is changed 
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to the DC input frequency converter in the related art. 

[0037] The alternative embodiments of the present disclosure will 

be described in detail below in conjunction with the accompanying 

drawings. 

[0038] Fig. 2 is a structural view of a driving circuit according 

to some embodiments of the present disclosure. As shown in Fig. 2, 

the driving circuit comprises a rectifier unit 11, an inverter unit 

12, a first switch K1 and a capacitor C, wherein: 

[0039] The rectifier unit 11 comprises a first input terminal, a 

second input terminal and an output terminal. 

[0040] The inverter unit 12 comprises an input terminal and an output 

terminal. The input terminal of the inverter unit is connected to 

the output terminal and the second input terminal of the rectifier 

unit, and the output terminal of the inverter unit is connected to 

a load 13. 

[0041] The first switch K1 is arranged between the first input 

terminal of the rectifier unit and the output terminal of the inverter 

unit, and configured to control the driving circuit to switch between 

a series mode and a parallel mode by being switched on or off. 

[0042] The capacitor C is connected in parallel between the rectifier 

unit 11 and the inverter unit 12. 

[0043] In some embodiments of the present disclosure, as shown in 

Fig. 2, the technical content that the capacitor C connected in 
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parallel between the rectifier unit 11 and the inverter unit 12 refers 

to: the rectifier unit 11 and the inverter unit 12 are connected by 

two connecting wires to which two terminals of the capacitor C are 

respectively connected. 

[0044] In some embodiments of the present disclosure, a driving 

circuit capable of switching a driving mode is provided. Fig. 2 is 

a structural view of a driving circuit according to some embodiments 

of the present disclosure. As shown in Fig. 2, the driving circuit 

comprises: a rectifier unit 11 comprising a first input terminal and 

an output terminal, wherein the first input terminal comprises a first 

connection terminal a1, a second connection terminal a2 and a third 

connection terminal a3, the output terminal of the rectifier unit 

11 is connected to the input terminal of the inverter unit 12, the 

circuit between the rectifier unit 11 and the inverter unit 12 is 

connected to the second input terminal of the rectifier unit 11, and 

the second input terminal comprises a fourth connection terminal b1 

and a fifth connection terminal b2; a first switch K1 arranged between 

the first input terminal of the rectifier unit 11 and the output 

terminal of the inverter unit 12, and configured to control the driving 

circuit to switch between a series mode and a parallel mode by being 

switched on or off, and the output terminal of the inverter unit 12 

is connected to a load; a capacitor C connected in parallel between 

the rectifier unit and the inverter unit, such that the capacitor 
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C is charged by the rectifier unit 11.  

[0045] In some specific embodiments of the present disclosure, in 

the series mode, the first switch K1 is switched off, and the first 

connection terminal a1 and the second connection terminal a2 of the 

first input terminal of the rectifier unit 11 are connected to the 

DC power supply. The rectifier unit 11 and the inverter unit 12 are 

connected in series between the DC power supply and the load 13, and 

direct current is first passed through the rectifier unit 11 and then 

passed through the inverter unit 12 such as to be converted into 

alternating current, and output to the load 13. In the parallel mode, 

the first switch K1 is switched on, and the fourth connection terminal 

b1 and the fifth connection terminal b2 of the second input terminal 

of the rectifier unit 11 are connected to the DC power supply. The 

rectifier unit 11 and the inverter unit 12 are connected in parallel 

between the DC power supply and the load 13, wherein one route of 

direct current is passed through the inverter unit 12 such that direct 

current is converted into alternating current, and output to the load 

13; and the other route of direct current is passed through the second 

input terminal of the rectifier unit 11, and then passed through the 

first connection terminal a1, the second connection terminal a2, and 

the third connection terminal a3 of the first input terminal of the 

rectifier unit 11, and output to the load 13. Since the second input 

terminal of the rectifier unit 11 is connected to the output terminal 
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of the original rectifier unit 11, the first input terminal is 

connected to the load 13 through the first switch K1, when the driving 

circuit is switched from the series mode to the parallel mode, the 

original output terminal of the rectifier unit 11 becomes a DC input 

terminal, and the original first input terminal becomes an AC output 

terminal. The initial function of the rectifier unit 11 is to convert 

alternating current to direct current. After the input terminal and 

the output terminal are interchanged, the function of the rectifier 

unit is to convert direct current to alternating current, and thus 

is the same as the function of the inverter unit 12.  

[0046] In some embodiments of the present disclosure, the rectifier 

unit 11 serves as a standby inverter unit. When the inverter unit 

12 in the circuit is malfunctioned and cannot be used normally, the 

output terminal of the rectifier unit 11 is connected to the second 

input terminal of the rectifier unit 11, and the first input terminal 

of the rectifier unit 11 is controlled to be connected to the load 

13, such that the rectifier unit 11 realizes the function of converting 

direct current to alternating current so as to drive the load. 

[0047] In the driving circuit of this embodiment, the second input 

terminal of the rectifier unit is led out between the output terminal 

of the existing rectifier unit and the input terminal of the inverter 

unit, and a first switch is provided between the input terminal of 

the rectifier unit and the output terminal of the inverter unit, the 
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second input terminal or the second input terminal of the rectifier 

unit is controlled to be switched on to realize the switching between 

a series mode and a parallel mode of the driving circuit, so that 

the idle rectifier unit is converted into a standby inverter unit 

so as to be fully utilized. 

[0048] In some embodiments of the present disclosure, another driving 

circuit capable of switching a driving mode is provided. Fig. 3 is 

a structural view of a driving circuit according to other embodiments 

of the present disclosure, in order to realize the switching between 

a series mode and a parallel mode using the same DC power supply. 

As shown in Fig. 3, based on the above-described embodiment, the 

circuit further comprises: a second switch K2, one terminal of which 

is connected to the DC power supply, and the other terminal is 

alternatively connected to the first input terminal or the second 

input terminal of the rectifier unit 11. When it is required to switch 

to the series mode, one terminal of the second switch K2 is controlled 

to be connected to the DC power supply, and the other terminal is 

controlled to be connected to the first input terminal of the rectifier 

unit 11, so that direct current is sequentially passed through the 

rectifier unit 11 and the inverter unit 12, and then output to the 

load 13. When it is required to switch to the parallel mode, one 

terminal of the second switch K2 is connected to the DC power supply, 

and the other terminal is connected to the second input terminal of 
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the rectifier unit 11, so that direct current is passed through the 

rectifier unit 11 and the inverter unit 12 respectively, and then 

output to the load.  

[0049] In some specific embodiments of the present disclosure, in 

order to achieve simultaneous switching of the two connection points, 

the second switch K2 is a double-pole double-throw (DPDT) switch. 

When it is required to switch to the series mode, one terminal of 

the second switch K2 is controlled to be connected to the DC power, 

one of the poles of the other terminal of the second switch K2 is 

thrown to the first connection terminal a1 of the first input terminal 

of the rectifier unit 11, and the other pole is thrown to the second 

connection terminal of the first input terminal a2 of the rectifier 

unit 11. When it is required to switch to the parallel mode, one 

terminal of the second switch K2 is controlled to be connected to 

the DC power supply, and one of the poles of the other terminal of 

the second switch K2 is thrown to the fourth connection terminal b1 

of the second input terminal of the rectifier unit 11, and the other 

pole is thrown to the fifth connection terminal b2 of the second input 

terminal of the rectifier unit 11. 

[0050] It should be noted that, the above are only some embodiments 

of the present disclosure. In other embodiments, the second switch 

K2 comprises a first sub-switch, a second sub-switch, a third 

sub-switch, and a fourth sub-switch, which are arranged between the 
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first connection terminal a1, the second connection terminal a2, the 

fourth connection terminal b1, the fifth connection terminal b2 and 

the DC power supply respectively. In the series mode, the first 

sub-switch and the second sub-switch are controlled to be switched 

on. In the parallel mode, the third sub-switch and the fourth 

sub-switch are controlled to be switched on. 

[0051] Fig. 4 is a structural view of a driving circuit in a series 

mode according to some embodiments of the present disclosure. As shown 

in Fig. 4, the rectifier unit 11 comprises a three-phase rectifier 

bridge circuit comprising a first rectifier bridge, a second rectifier 

bridge and a third rectifier bridge. The first rectifier bridge 

comprises a first transistor Q1 with a diode reversely in parallel 

inside and a second transistor Q2 with the same structure, and the 

circuit between the first transistor Q1 and the second transistor 

Q2 is connected to the first connection terminal a1. The second 

rectifier bridge comprises a third transistor Q3 and a fourth 

transistor Q4 which have the same structure as the first transistor 

Q1, and the circuit between the third transistor Q3 and the fourth 

transistor Q4 is connected to the second connection terminal a2. The 

third rectifier bridge comprises a fifth transistor Q5 and a sixth 

transistor Q6 which have the same structure as the first transistor 

Q1, and the circuit between the fifth transistor Q5 and the sixth 

transistor Q6 is connected to the third connection terminal a3. In 
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the series mode, the first connection terminal a1 and the second 

connection terminal a2 are connected to the positive and negative 

poles of the DC power supply, and the third connection terminal a3 

is floated. 

[0052] As shown in Fig. 4, the inverter unit comprises a three-phase 

inverter bridge circuit comprising a first inverter bridge, a second 

inverter bridge, and a third inverter bridge. The inverter bridge 

comprises a seventh transistor Q7 with a diode reversely in parallel 

inside and an eighth transistor Q8 with the same structure, and the 

circuit between the seventh transistor Q7 and the eighth transistor 

Q8 is connected to the first phase line U. The second inverter bridge 

comprises a ninth transistor Q9 and a tenth transistor Q10 that have 

the same structure as the seventh transistor Q7, and the circuit 

between the ninth transistor Q9 and the tenth transistor Q10 is 

connected to the second phase line V. The third inverter bridge 

comprises an eleventh transistor Q11 and a twelfth transistor Q12 

which have the same structure as the seventh transistor Q7, and the 

circuit between the eleventh transistor Q11 and the twelfth transistor 

Q12 is connected to the third phase line W. In the series mode, the 

first phase line U, the second phase line V and the third phase line 

W output three-phase alternating current to the load.  

[0053] Fig. 5 is a structural view of a driving circuit in a parallel 

mode according to some embodiments of the present disclosure. As shown 
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in Fig. 5, in the parallel mode, the input terminal of the rectifier 

unit 11 is connected to the DC power supply. After direct current 

is passed through the three-phase rectifier bridge, the first phase 

line U, the second phase line V, and the third phase line W output 

three-phase alternating current to the load. The first phase line 

U, the second phase line V and the third phase line W of the rectifier 

unit 11 are respectively three lines connecting to the first 

connection terminal a1, the second connection terminal a2 and the 

third connection terminal a3 of the first input terminal of the 

rectifier unit 11 in the series mode. 

[0054] In some embodiments of the present disclosure, another driving 

circuit capable of switching a driving mode is provided. Fig. 6 is 

a structural view of a driving circuit according to still other 

embodiments of the present disclosure. As shown in Fig. 6, the driving 

circuit comprises: a rectifier module 51 (that is, the rectifier unit 

11 in the above-described embodiments), an inverter module 52 (that 

is, the inverter unit 12 in the above-described embodiments), a motor 

load 53 (that is, the load 13 in the above-described embodiments), 

a mode switching switch K3 (and the first switch K1 in the 

above-described embodiments), a selection switch K4 (that is, the 

second switch K2 in the above-described embodiments), and a capacitor 

C1. 

[0055] The rectifier module 51 comprises a first input terminal and 
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an output terminal, so that the output terminal of the rectifier module 

51 is connected to the input terminal of the inverter module 52, and 

the circuit between the rectifier module 51 and the inverter module 

52 is connected to the second input terminal of the rectifier module 

51. The output terminal of the inverter module 52 is connected to 

the load. The mode switching switch K3 is arranged between the first 

input terminal of the rectifier module 51 and the output terminal 

of the inverter module 52, and configured to control the driving 

circuit to switch between a series mode and a parallel mode by being 

switched on or off. The selection switch K4 is configured to implement 

that the DC power supply is alternatively connected to the first DC 

input terminal or the second DC input terminal of the rectifier module 

51. The capacitor C1 is connected in parallel between the rectifier 

unit and the inverter unit, such that the capacitor C1 is charged 

by the rectifier module 51. 

[0056] In some embodiments of the present disclosure, the idle 

rectifier module of the general frequency converter after DC input 

is utilized to form a standby inverter module or become a power voltage 

module in parallel to drive the motor load 53, and realize redundant 

backups or power sharing between modules. The motor load 53 is driven 

to form a driving circuit that supports parallel operation or has 

redundant inverter units. The working principles of this embodiment 

are as follows. 
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[0057] First of all, the intermediate capacitor is charged using the 

original structure of the frequency converter, and the structural 

change has to be performed after the charging of the intermediate 

capacitor is completely. This step specifically comprises: 

controlling the selector switch K4 to be thrown to the first DC input 

terminal, charging the capacitor C1 by the DC module 51, and generating 

a voltage at both ends of the capacitor C1 after the charging is 

completed. 

[0058] Then, after the capacitor C1 generates a voltage, the selector 

switch K4 is switched from the first DC input terminal to the second 

DC input terminal, and the mode switching switch K3 is switched on 

to switch the driving circuit to the parallel mode. 

[0059] After the mode switching is finished, the output terminal of 

the rectifier module 51 (that is, the first input terminal in the 

above-described embodiments) has been connected to the motor load 

53; the rectifier module 51 and the inverter module form a parallel 

driving system or a redundant backup driving system. 

[0060] In the above-mentioned embodiments of the present disclosure, 

the system driving mode is switched so that it is possible to rapidly 

change the AC input frequency converter to the DC input frequency 

converter without an idle rectifier module. The present disclosure 

is suitable for an AC input frequency-variable centrifuge and an AC 

input frequency-variable air-conditioner, as well as all the 
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occasions where it is required to convert DC input to AC input by 

the frequency converter. The rectifier module in parallel operation 

which has the same function as the inverter module, can share a part 

of power of the inverter module, and supply power to the motor load 

through the redundant inverter module. 

[0061] In some embodiments of the present disclosure, when one of 

the inverter modules is malfunctioned, the other inverter module 

immediately serves as a standby inverter module to supply power to 

the motor load, so as to realize the standby of the redundant inverter 

module. 

[0062] In some embodiments of the present disclosure, a driving 

method is provided, wherein the driving method is applied to the 

driving circuit described in any of the above-mentioned embodiments 

(for example, any of the embodiments of Figs. 2 to 6). The method 

comprises the steps of: controlling the second input terminal of the 

rectifier unit to be connected to the DC power supply; controlling 

the first input terminal of the rectifier unit be connected to the 

output terminal of the inverter unit so as to further control the 

driving circuit to switch to a parallel mode. 

[0063] In some embodiments of the present disclosure, the driving 

method may further comprise: controlling the first input terminal 

of the rectifier unit to be connected to the DC power supply; 

controlling the first input terminal of the rectifier unit to be 
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disconnected from the output terminal of the inverter unit so as to 

further control the driving circuit to switch to a series mode. 

[0064] In some embodiments of the present disclosure, a driving 

method capable of switching a driving mode is also provided. Fig. 

7 is a flowchart of a driving method according to some embodiments 

of the present disclosure, wherein the driving method is applied to 

the driving circuit described in any of the above-mentioned 

embodiments (for example, any of the embodiments of Figs. 2 to 6). 

The method comprises the steps of S101 to S103. 

[0065] S101: in the series mode, the rectifier unit is controlled 

to charge the capacitor; wherein the capacitor is connected in 

parallel between the rectifier unit and the inverter unit. 

[0066] S102: after the charging is completed, the second input 

terminal of the rectifier unit is controlled to be connected to the 

DC power supply. 

[0067] S103: the first input terminal of the rectifier unit is 

controlled be connected to the output terminal of the inverter unit 

so as to further control the driving circuit to switch to a parallel 

mode. 

[0068] In order to implement charging the capacitor, in specific 

implementation, the step S101 comprises: controlling the first input 

terminal of the rectifier unit to be connected to the DC power supply 

so as to charge the capacitor. Specifically, the step of controlling 
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the first input terminal of the rectifier unit to be connected to 

the DC power supply comprises: controlling the two poles of the second 

switch to be thrown to the first connection terminal a1 and the second 

connection terminal a2 of the first input terminal of the rectifier 

unit to control the first input terminal of the rectifier unit to 

be connected to the DC power supply, and further control direct current 

to be input to the rectifier unit through the first input terminal. 

The capacitor C is charged by the rectifier unit. At the same time, 

direct current is also output to the inverter unit through the output 

terminal of the rectifier unit, and then passed through the inverter 

unit such as to be converted into alternating current and output to 

the load, wherein, one terminal of the second switch is connected 

to the DC power supply, and the other terminal is alternatively 

connected to the first input terminal or the second input terminal 

of the rectifier unit.  

[0069] In some specific embodiments of the present disclosure, in 

order to realize the switching of the two DC input terminals comprising 

the first input terminal and the second input terminal, the step S102 

comprises: controlling the two poles of the second switch to be thrown 

to the fourth connection terminal b1 and the fifth connection terminal 

b2 of the second input terminal of the rectifier unit, so as to control 

the second input terminal of the rectifier unit to be connected to 

the DC power supply, and further control direct current to be input 
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to the rectifier unit through the second input terminal. The direct 

current is output from the rectifier unit through the first input 

terminal, such as to be converted into an AC power supply through 

the rectifier unit and transmitted to the load, wherein, one terminal 

of the second switch is connected to the DC power supply, and the 

other terminal is alternatively connected to the first input terminal 

or the second input terminal of the rectifier unit. 

[0070] In some specific embodiments of the present disclosure, in 

order to control the switching back and forth between a series mode 

and a parallel mode, the step S103 comprises: controlling the first 

switch to be switched on, wherein the first switch is arranged between 

the input terminal of the rectifier unit and the output terminal of 

the inverter unit. 

[0071] In some specific embodiments of the present disclosure, in 

order to switch the driving circuit back to a series mode, after the 

first input terminal of the rectifier unit is controlled to be 

connected to the output terminal of the inverter unit so as to further 

control the driving circuit to switch to a parallel mode, the method 

further comprises: controlling the first switch to be switched off; 

controlling the first input terminal of the second rectifier unit 

to be connected to the DC power supply so as to further control the 

driving circuit to switch to a series mode, thereby realizing the 

switching from the parallel mode to the series mode. 
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[0072] In some embodiments of the present disclosure, a frequency 

converter comprising the driving circuit described in any of the 

above-described embodiments of the present disclosure is provided. 

[0073] In some embodiments of the present disclosure, a device 

comprising a motor and further comprising the frequency converter 

described in any of the above-described embodiments of the present 

disclosure is also provided. 

[0074] In some embodiments of the present disclosure, a 

computer-readable storage medium is also provided. The 

computer-readable storage medium has computer program instructions 

stored thereon, which, when executed by a processor, implement the 

steps of the driving method according to any of the above-mentioned 

embodiments. 

[0075] The embodiments of the circuit described above are merely 

illustrative, and the units described as separate components may be 

physically independent or vice versa, and the components displayed 

as units may be physical units or vice versa. That is, they may be 

located in one place, or may also be distributed on a plurality of 

network units. Some or all of the modules therein may be selected 

according to actual needs to achieve the object of the solution of 

this embodiment. 

[0076] It should be understood that, each part of the present 

disclosure may be implemented by hardware, software, firmware, or 
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a combination thereof. In the above-described embodiments, a 

plurality of steps or methods may be implemented by software or 

firmware stored in a memory and executed by suitable instructions 

to run the system. For example, if it is implemented by hardware, 

as in another embodiment, it may be implemented by any of the following 

technologies known in the art or a combination thereof: a discrete 

logic circuit having a logical gate circuit for realizing a logic 

function over data signals, an application-specific integrated 

circuit having a suitable combined logic gate circuit, a programmable 

gate array (PGA), a field programmable gate array (FPGA), and the 

like. 

[0077] Hitherto, the present disclosure has been described in detail. 

Some details well known in the art are not described in order to avoid 

obscuring the concept of the present disclosure. According to the 

above description, those skilled in the art would fully understand 

how to implement the technical solutions disclosed here. 

[0078] Those of ordinary skill in the art may understand that all 

or some of the steps in the above-described embodiments may be 

accomplished by hardware, or by programs to instruct relevant hardware. 

The programs may be stored in a computer-readable storage medium. 

The storage medium as mentioned above may be read-only memory, 

magnetic disk or optical disk, and the like. 

[0079] Descriptions of the present disclosure, which are made for 
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purpose of exemplification and description, are not absent with 

omissions or limit the present disclosure to the forms as disclosed. 

Many modifications and variations are apparent for those skilled in 

the art. The embodiments are selected and described in order to better 

explain the principles and actual application of the present 

disclosure, and enable those skilled in the art to understand the 

present disclosure so as to design various embodiments adapted to 

particular purposes and comprising various modifications.
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What is claimed is: 

 

1. A driving circuit, comprising: 

a rectifier unit comprising a first input terminal, a second input 

terminal and an output terminal, wherein the output terminal of the 

rectifier unit is connected to an input terminal of an inverter unit, 

and the second input terminal of the rectifier unit is connected to 

the input terminal of the inverter unit; 

a first switch arranged between the first input terminal of the 

rectifier unit and an output terminal of the inverter unit, and 

configured to control the driving circuit to switch between a series 

mode and a parallel mode by being switched on or off; 

the inverter unit with the output terminal connected to a load; 

and 

a capacitor connected in parallel between the rectifier unit and 

the inverter unit. 

2. The circuit according to claim 1, further comprising:  

a second switch, wherein one terminal of the second switch is 

connected to a direct current power supply, and the other terminal 

is alternatively connected to the first input terminal or the second 

input terminal of the rectifier unit. 

3. The circuit according to claim 2, wherein the second switch 

is a double-pole double-throw switch. 

4. The circuit according to claim 1, wherein the rectifier unit 
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comprises a three-phase rectifier bridge circuit. 

5. The circuit according to claim 1, wherein the inverter unit 

comprises a three-phase inverter bridge circuit. 

6. A driving circuit, comprising: 

a rectifier unit comprising a first input terminal, a second input 

terminal and an output terminal; 

an inverter unit comprising an input terminal and an output 

terminal, wherein the input terminal of the inverter unit is connected 

to the output terminal and the second input terminal of the rectifier 

unit, and the output terminal of the inverter unit is connected to 

a load; 

a first switch arranged between the first input terminal of the 

rectifier unit and the output terminal of the inverter unit, and 

configured to control the driving circuit to switch between a series 

mode and a parallel mode by being switched on or off; and 

a capacitor connected in parallel between the rectifier unit and 

the inverter unit. 

7. A frequency converter, comprising the driving circuit according 

to any of claims 1 to 6. 

8. A device comprising a motor, wherein the device further 

comprises the frequency converter according to claim 7. 

9. A driving method applied to the driving circuit according to 

any of claims 1 to 6, wherein the method comprises: 
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controlling a rectifier unit to charge a capacitor in a series 

mode, wherein the capacitor is connected in parallel between the 

rectifier unit and an inverter unit; 

controlling a second input terminal of the control rectifier unit 

to be connected to a direct current power supply after charging is 

completed; and 

controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of the inverter unit so as to further 

control the driving circuit to switch to a parallel mode. 

10. The driving method according to claim 9, wherein the 

controlling a rectifier unit to charge a capacitor in a series mode 

comprises: 

controlling the first input terminal of the rectifier unit to be 

connected the direct current power supply, so as to charge the 

capacitor. 

11. The driving method according to claim 10, wherein the 

controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of the inverter unit comprises: 

controlling two poles of the second switch to be thrown to two 

connection terminals of the first input terminal of the rectifier 

unit, wherein one terminal of the second switch is connected to the 

direct current power supply, and the other terminal is alternatively 

connected to the first input terminal or the second input terminal 
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of the rectifier unit. 

12. The driving method according to claim 9, wherein the 

controlling a second input terminal of the control rectifier unit 

to be connected to a direct current power supply after charging is 

completed comprises: 

controlling two poles of the second switch to be thrown to two 

connection terminals of the second input terminal of the rectifier 

unit, wherein one terminal of the second switch is connected to the 

direct current power supply, and the other terminal is alternatively 

connected to the first input terminal or the second input terminal 

of the rectifier unit. 

13. The driving method according to claim 9, wherein the 

controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of the inverter unit so as to further 

control the driving circuit to switch to a parallel mode comprises: 

controlling the first switch to be switched on, wherein the first 

switch is arranged between the input terminal of the rectifier unit 

and the output terminal of the inverter unit. 

14. The driving method according to claim 13, wherein after the 

controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of the inverter unit so as to further 

control the driving circuit to switch to a parallel mode, the method 

further comprises: 
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controlling the first switch to be switched off; and 

controlling the first input terminal of the first rectifier unit 

to be connected to the direct current power supply so as to further 

control the driving circuit to a series mode. 

15. A driving method applied to the driving circuit according to 

any of claims 1 to 6, wherein the method comprises the steps of: 

controlling a second input terminal of a rectifier unit to be 

connected to a direct current power supply; and 

controlling a first input terminal of the rectifier unit to be 

connected to an output terminal of an inverter unit so as to further 

control the driving circuit to switch to a parallel mode. 

16. The driving method according to claim 15, further comprising: 

controlling the first input terminal of the rectifier unit to be 

connected to the direct current power supply; and 

controlling the first input terminal of the rectifier unit to be 

disconnected from the output terminal of the inverter unit so as to 

further control the driving circuit to switch to the series mode. 

17. A computer-readable storage medium having a computer program 

stored thereon, wherein the program when executed by a processor 

implements the method according to any of claims 9 to 16.  

 


