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electrically controlled device, and an air conditioner. The
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nected to a first power supply; a wake-up circuit (20) used
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chinese Patent Application No. 202111019328 4, filed on August 31,
2021, the entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present application relates to the technical field of air conditioner, and in particular to a variable refrigerant
flow (VRF) air conditioner control circuit, an electronic control device and an air conditioner.

BACKGROUND

[0003] At present, air conditioners are often configured with a low power consumption mode in order to save energy
efficiency. When the indoor unit is in standby mode, the outdoor unit loses power and enters standby mode. However,
this mode cannot be applied to the variable refrigerant flow (VRF) air conditioner system. When the outdoor unit drives
a plurality of indoor units, the power source of the outdoor unit cannot be controlled according to the operating status of
a single indoor unit. Therefore, in a VRF system, the outdoor unit is always in a power-on state, resulting in increased
energy consumption.

SUMMARY

[0004] The main objective of the present application is to provide a variable refrigerant flow (VRF) air conditioner
control circuit, an electronic control device and an air conditioner, aiming to solve the technical problem of high energy
consumption in the outdoor unit of the VRF air conditioners in the related art.

[0005] In order to solve the above objective, the present application provides a VRF air conditioner control circuit,
which is applied to the outdoor unit of the VRF air conditioner. The VRF air conditioner control circuit includes: a power
input terminal, a wake-up circuit, a controller and a first switch.

[0006] In an embodiment, the power input terminal is configured to access a first power source.

[0007] In an embodiment, the wake-up circuit is configured to provide a second power source to the controller in
response to receiving a working signal sent by an indoor unit of the VRF air conditioner.

[0008] In an embodiment, the controller is configured to control the first switch to switch from an off state to an on
state to receive the first power source in response to receiving the working signal and the second power source.
[0009] In an embodiment, the controller is respectively connected to the power input terminal and the wake-up circuit,
and the first switch is provided between the controller and the power input terminal.

[0010] In an embodiment, the wake-up circuit includes a power input circuit and a power output circuit connected to
each other, and the power input circuit is connected to a power supply circuit of the indoor unit.

[0011] In an embodiment, the power supply circuit is configured to provide a third power source to power the indoor
unit in response to being in a power supply state.

[0012] In an embodiment, the power input circuit is configured to use the third power source as the working signal in
response to detecting the third power source provided by the power supply circuit.

[0013] In an embodiment, the power output circuit is configured to convert the third power source into the second
power source and transmit the second power source to the controller.

[0014] In an embodiment, the wake-up circuit further includes a second switch provided between the power output
circuit and the controller.

[0015] In an embodiment, the controller is further configured to control the second switch to switch from an on state
to an off state in response to receiving the first power source.

[0016] In anembodiment, the VRF air conditioner control circuit further includes a sampling circuit, the sampling circuit
is respectively connected to the power supply circuit and the controller.

[0017] Inan embodiment, the sampling circuitis configured to obtain a voltage signal corresponding to the third power
source, and transmit the voltage signal to the controller as the working signal.

[0018] In an embodiment, the VRF air conditioner control circuit further includes a power source circuit provided
between the first switch and the controller.

[0019] In an embodiment, the power source circuit is configured to convert the first power source into a fourth power
source adapted to the controller, and transmit the fourth power source to the controller.

[0020] In an embodiment, the VRF air conditioner control circuit further includes a load power supply circuit connected
to the power source circuit.
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[0021] In an embodiment, the power source circuit is further configured to convert the first power source into a fifth
power source adapted to a load of the outdoor unit, and transmit the fifth power source to the load power supply circuit.
[0022] Inanembodiment,the load power supply circuitis configured to drive the load according to the fifth power source.
[0023] In an embodiment, the controller is further configured to control the first switch from an on state to an off state
in response to not receiving the working signal.

[0024] In an embodiment, the first switch is a relay, a control end of the relay is connected to a control end of the
controller, a first contact point of the relay is connected to the power input terminal, and a second contact point of the
relay is connected to a power supply terminal of the controller.

[0025] In orderto achieve the above object, the present application further provides an electronic control device, which
includes the above-mentioned VRF air conditioner control circuit.

[0026] In order to achieve the above object, the present application further provides an air conditioner. The air condi-
tioner includes the above-mentioned electronic control device; or includes the above-mentioned VRF air conditioner
control circuit.

[0027] In the present application, a VRF air conditioner control circuit is formed by providing a power input terminal,
a wake-up circuit, a controller and a first switch on the outdoor unit of the VRF air conditioner. The controller is connected
to the power input terminal and the wake-up circuit respectively, and the first switch is provided between the controller
and the power input terminal; the power input terminal is used to access the first power source; the wake-up circuit is
used to receive the VRF connection When the indoor unit of the air conditioner sends a working signal, the second power
source is provided to the controller; the controller is used to control the first switch to switch from an off state to an on
state when receiving the working signal and the second power source to receive the second power source. A power
source. In the present application, a switch is provided between the controller in the outdoor unit and the first power
source as the working power source. The controller determines the required working state of the outdoor unit according
to the working signals sent by each indoor unit to control the power-on or power-down of the controller, thereby causing
the outdoor unit to switch between the low power consumption mode and the working mode, realizing the low power
consumption mode configuration for the outdoor unit in the VRF air conditioner, and reducing the power consumption
of the outdoor unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In order to more clearly illustrate the technical solutions in the embodiments of the present application or in the
related art, drawings used in the embodiments or in the related art will be briefly described below. Obviously, the drawings
in the following description are only some embodiments of the present application. It will be apparent to those skilled in
the art that other figures can be obtained according to the structures shown in the drawings without creative work.

FIG. 1 is a schematic structural diagram of a variable refrigerant flow (VRF) air conditioner control circuit according
to a first embodiment of the present application.

FIG. 2 is a schematic structural diagram of a VRF air conditioner according to an embodiment of the present
application.

FIG. 3 is a schematic structural diagram of the VRF air conditioner control circuit according to a second embodiment
of the present application.

FIG. 4 is a schematic circuit principle diagram of a wake-up circuit according to an embodiment of the present
application.

[0029] Description of reference signs:

Reference sign | Name Reference sign | Name

10 power input terminal 80 power source circuit

20 wake-up circuit 90 load power supply circuit
201 power input circuit R1~R3 first to third resistors

202 district current (DC) power source | C1~C3 first to third capacitors
203 control signal L1 first inductor

30 controller B rectifier

40 first switch T Zener diode

50 outdoor unit K electronic switch
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(continued)

Reference sign | Name Reference sign | Name

60 indoor unit IC power chip

70 sampling circuit

[0030] The realization of the objective, functional characteristics, and advantages of the present application are further
described with reference to the accompanying drawings.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] It should be understood that the embodiments described here are only used to explain the present application
and are not intended to limit the present application.

[0032] The technical solutions of the embodiments of the present application will be described in more detail below
with reference to the accompanying drawings. It is obvious that the embodiments to be described are only some rather
than all of the embodiments of the present application. All other embodiments obtained by persons skilled in the art
based on the embodiments of the present application without creative efforts shall fall within the scope of the present
application.

[0033] It should be noted that all of the directional instructions in the embodiments of the present application (such
as, up, down, left, right, front, rear.....) are only used to explain the relative position relationship and movement of each
componentunder a specific attitude (as shown in the drawings), if the specific attitude changes, the directional instructions
will change correspondingly.

[0034] Besides, the descriptions in the present application that refer to "first," "second," etc. are only for descriptive
purposes and are not to be interpreted as indicating or implying relative importance or to implicitly indicate the number
of technical features indicated. Thus, a feature defined as "first" or "second" may explicitly or implicitly include at least
one of the features. In addition, technical solutions between the embodiments can be combined with each other, but
must be based on the realization of the technical solutions by those skilled in the art, and when the technical solutions
are contradictory to each other or cannot be realized, the technical solutions should be considered that the combination
does not exist, and the technical solutions are not fallen within the protection scope claimed in the present application.
[0035] Asshown inFIG. 1, FIG. 1 is a schematic structural diagram of a variable refrigerant flow (VRF) air conditioner
control circuit according to a first embodiment of the present application. The present application provides a first em-
bodiment of the VRF air conditioner control circuit.

[0036] In the first embodiment, the VRF air conditioner control circuit is applied to the outdoor unit 50 of the VRF air
conditioner. The VRF air conditioner control circuit includes: a power input terminal 10, a wake-up circuit 20, a controller
30 and a first switch 40. The controller 30 is respectively connected to the power input terminal 10 and the wake-up
circuit 20, and the first switch 40 is provided between the controller 30 and the power input terminal 10.

[0037] The power input terminal 10 is configured to access a first power source.

[0038] The wake-up circuit 20 is configured to provide a second power source to the controller 30 in response to
receiving a working signal sent by an indoor unit 60 of the VRF air conditioner.

[0039] The controller 30 is configured to control the first switch 40 to switch from an off state to an on state to receive
the first power source in response to receiving the working signal and the second power source.

[0040] AsshowninFIG.2,FIG.2isaschematic structural diagram of a VRF air conditioner according to an embodiment
of the present application. The VRF air conditioner refers to an air-conditioning system in which one outdoor unit 50
drives the plurality of indoor units 60. The refrigerant output from the outdoor unit 50 is transported to each indoor unit
60 through a diverter element, so that each indoor unit 60 can complete the heat exchange operation. Usually, the
outdoor unit 50 and each indoor unit 60 are equipped with independent power sources to provide power for the drivers
and loads inside the outdoor unit 50 or each indoor unit 60. When each indoor unit 60 is in the non-working mode, the
corresponding independent power source is disconnected, so that each internal load is in a power-down state, and the
entire machine is in a low power consumption mode to save energy.

[0041] It should be understood that, the VRF air conditioner control circuit in the embodiment is provided inside the
outdoor unit 50. The controller 30 refers to the controller inside the outdoor unit 50. The controller 30 can be combined
with a corresponding drive circuit to form a driver for driving the load. The load may include devices such as compressors,
fans, electronic expansion valves, etc. The drive circuits corresponding to various types of loads already have mature
circuit structures, which will not be described again in the embodiment.

[0042] It should be noted that the first power source refers to an independent power source configured with the outdoor
unit 50, which can be the power source provided by a power adapter and other device, or the mains power. When the
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outdoor unit 50 is in the working mode, each internal unit is powered by the first power source. In the embodiment, a
low power consumption mode is configured on the outdoor unit 50, and a first switch 40 is provided between the controller
30 and the power input terminal 10. When the outdoor unit 50 is in the working mode, the first switch 40 is in an on state,
and the controller 30 can receive the first power source. When the outdoor unit 50 is in the low power consumption
mode, the first switch 40 is in an off state, and the controller 30 cannot receive the first power source and cannot execute
the corresponding control logic, and the outdoor unit 50 is in the low power consumption mode. The state of the first
switch 40 can be controlled by the controller 30. The first switch 40 can also be provided with interactive components
to facilitate the user to switch the working state of the outdoor unit 50.

[0043] The embodiment mainly takes the automatic control of the outdoor unit 50 as an example for description. During
specific implementation, the controller 30 needs to control the state of the first switch 40 according to the working state
of the indoor unit 60. In order to ensure the normal operation of the indoor unit 60, when the indoor unit 60 has a demand
for cooling capacity or heating capacity, the outdoor unit 50 needs to provide corresponding cooling capacity or heating
capacity. Therefore, the outdoor unit 50 can usually enter the low power consumption mode only when there is no
demand for cooling capacity or heating capacity from the indoor units 60.

[0044] In the embodiment, the working signal can be configured to determine whether the indoor unit 60 is in the
working mode and whether there is a demand for cooling capacity or heating capacity, that is, to determine whether the
outdoor unit 50 needs to enter the working mode. If the outdoor unit 50 receives the working signal, it determines that
it needs to enter the working mode to provide the indoor unit 60 with corresponding cooling capacity or heating capacity.
If the outdoor unit 50 does not receive the working signal, it determines that it does not need to enter the working mode.
The outdoor unit 50 entering the working mode means that the compressor and other devices are powered on and
operating, and the refrigerant is transmitted to the indoor unit 60 to perform cooling or heating operations.

[0045] In an embodiment, each indoor unit 60 can communicate with the outdoor unit 50 respectively. When entering
the working mode, each indoor unit 60 sends a working signal to the outdoor unit 50. When the wake-up circuit 20
receives the working signal sent by any one of indoor units 60, a second power source is provided to the controller 30.
[0046] It should be noted that when the outdoor unit 50 is in the low power consumption mode, the controller 30 cannot
receive the first power source. In order to make the controller 30 work normally, the wake-up circuit 20 provides the
second power source to the controller 30 as the wake-up power source to power the controller 30. In an embodiment,
the wake-up circuit 20 can be provided with a built-in power source, and when receiving a working signal, the built-in
power source is converted into a second power source for output. The wake-up circuit 20 can also be connected to an
external power source, and when receiving a working signal, the external power source is converted into a second power
source for output.

[0047] In addition, in order to facilitate the determination of the working state of the indoor unit 60, the controller 30
also needs to receive the working signal. If the outdoor unit is in the low power consumption mode, the second power
source serves as the working power source to enable the controller 30 to operate normally. At this time, if the controller
30 receives the working signal, the first switch 40 is controlled to switch from the off state to the on state, so as to receive
the first power source and restore the normal power source, thereby causing the outdoor unit 50 to wake up from the
low power consumption mode and enter the working mode.

[0048] In an embodiment, the controller 30 is further configured to control the first switch 40 to switch from the on state
to the off state when no working signal is received.

[0049] It should be noted that when the indoor unit 60 is in the working mode, it will continue to send working signals
to the outdoor unit 50. The presence or absence of the working signal indicates whether the indoor unit 60 is in the
working mode. For example, the working state of the control unit in the indoor unit 60 is detected in real time, and when
the control unit is in the working mode, a working signal is generated and sent to the outdoor unit 50. When the working
signal is received by the signal receiving unit of the outdoor unit 50, the working signal is transmitted to the wake-up
circuit 20 and the controller 30. Therefore, when the outdoor unit 50 is in the working mode, if the controller 30 does not
receive the working signal sent by any one of the indoor units 60, it means that all the indoor units 60 are not in the
working mode, and the outdoor unit 50 does not need to provide corresponding cooling capacity or heating capacity. At
this time, the controller 30 can control the first switch to switch from the on state to the off state, so that the outdoor unit
50 enters the low power consumption mode.

[0050] In an embodiment, the first switch 40 can be a relay, the control end of the relay is connected to the control
end of the controller 30, the second contact point of the relay is connected to the power input terminal 10, and the first
contact point of the relay is connected to the power supply terminal of the controller 30.

[0051] It can be understood that the control end of the relay can be the connection end of the relay coil, and the first
contact point and the second contact point of the relay are closed when the relay coil is energized, and are opened when
the relay coil is not energized. The first switch 40 is a normally open switch, and the control end of the controller 30 is
configured to output control power source. When the controller 30 receives the working signal and the second power
source, the control power source is output to energize the relay coil, thereby conduct a loop between the input terminal
10 and the power supply terminal of the controller 30 to receive the first power source. Of course, the first switch 40 can
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also use other types of switching devices, which is not limited in the embodiment.

[0052] In the first embodiment, a VRF air conditioner control circuit is formed by providing the power input terminal
10, the wake-up circuit 20, the controller 30 and the first switch 40 on the outdoor unit 50 of the VRF air conditioner. The
power input terminal 10 is configured to access the first power source; the wake-up circuit 20 provides the second power
source to the controller 30 when receiving the working signal sent by the indoor unit 60 of the VRF air conditioner. The
controller 30 is configured to control the first switch 40 to switch from an off state to an on state to receive the first power
source when receiving the working signal and the second power source. In the embodiment, a switch is provided between
the controller 30 in the outdoor unit 50 and the first power source as the working power source. The controller 30
determines the required working state of the outdoor unit 50 according to the working signals sent by each indoor unit
60, so as to control the power-on or power-down of the controller 30, thereby switching the outdoor unit 50 between the
low power consumption mode and the working mode, realizing the configuration of the low power consumption mode
for the outdoor unit 50 in the VRF air conditioner, and reducing power consumption of the outdoor unit 50.

[0053] AsshowninFIG. 3, FIG. 3 is a schematic structural diagram of the VRF air conditioner control circuit according
to a second embodiment of the present application. Based on the above first embodiment, the present application
provides a second embodiment of a VRF air conditioner control circuit.

[0054] In the second embodiment, the wake-up circuit 20 includes a power input circuit 201 and a power output circuit
202 connected to each other. The power input circuit 201 is connected to the power supply circuit of the indoor unit 60.
[0055] The power supply circuit is configured to provide a third power source to power the indoor unit 60 when it is in
a power supply state.

[0056] The power input circuit 201 is configured to use the third power source as a working signal when detecting the
third power source provided by the power supply circuit.

[0057] The power output circuit 202 is configured to convert the third power source into the second power source and
transmit the second power source to the controller 30.

[0058] In order to facilitate detection of the working state of each indoor unit 60 and thereby facilitate control of the
working state of the outdoor unit 50, in the embodiment, the third power source as the power source in the indoor unit
60 is configured as the working signal. The power supply circuit is configured to convert the independent power source
corresponding to each indoor unit 60 into a power source to drive the load in each indoor unit 60 to operate. The third
power source can be the power source.

[0059] It can be understood that if the load in the indoor unit 60 is in the powered-on state, it means that the indoor
unit 60 is in the working mode, that is, it has corresponding cooling capacity or heating capacity demands. Therefore,
the working state of the indoor unit 60 can be determined by determining whether the power supply circuit of the indoor
unit provides power source. The power supply circuit has a mature circuit structure, which will not be described in detail
in the embodiment.

[0060] In an embodiment, the power supply circuit of each indoor unit 60 is also connected to the power input circuit
201 in the outdoor unit 50. When the power supply circuit supplies power to the load in the indoor unit 60, it further
provides a third power source to the power input circuit 201 at the same time. When the power supply circuit stops
supplying power to the load in the indoor unit 60, it also stops supplying the third power source to the power input circuit 201.
[0061] Since the third power source is actually the power source for the load in the indoor unit 60, its amplitude is
usually high. In order to avoid damage to the controller 30, the third power source further needs to be performed with
process such as step-down, etc. Usually the third power source can be 12V or 24V, and 3V or 5V In addition, the third
power source is usually alternating current (AC) power, and the second power source is usually DC power, so the power
output circuit 202 also needs to rectify the third power source.

[0062] In an embodiment, the third power source is also converted into the second power source at the same time to
serve as the wake-up power source for the controller 30. By multiplexing the power source of the indoor unit 60, the
accuracy of detecting the status of the indoor unit is improved, and the wake-up circuit 20 is also simplified, making it
easier to implement.

[0063] Inanembodiment, the wake-up circuit 20 also includes a second switch 203. The second switch 203 is provided
between the power output circuit 202 and the controller 30. The controller 30 is further configured to control the second
switch 203 to switch from an on state to an off state when receiving the first power source.

[0064] It can be understood that the controller 30 can operate normally after receiving the first power source. At this
time, it is no longer necessary to wake up the power source. The circuit between the power output circuit 202 and the
controller 30 can be cut off so that the controller 30 no longer needs to receive a second power source, thereby further
saving energy. In an embodiment, the second switch 203 is a normally closed switch, which may be a relay. After
receiving the first power source, the controller 30 applies current to the relay coil of the second switch 203, thereby
switching the second switch 203 from the on state to the off state. When the controller 30 receives the first power source,
the current on the relay coil of the switch 203 disappears, and the second switch 203 returns to the on state. Of course,
the second switch 203 can also be other types of switches, which is not limited in the embodiment.

[0065] Asshown inFIG. 4, FIG. 4 is a schematic circuit principle diagram of a wake-up circuit according to an embod-
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iment of the present application. As an example, the embodiment further provides a circuit principle diagram of the wake-
up circuit 20. The power input circuit 201 includes a first resistor R1, a second resistor, a first capacitor C1, a second
capacitor C2 and a rectifier B. The first input terminal of the rectifier B is connected to the first terminal of the first resistor
R1 and the first terminal of the first capacitor C1 respectively. The second terminal of the first capacitor C1 is connected
to the second input terminal of the rectifier B. The first input terminal and the second input terminal of the rectifier B are
configured to access the AC power source. The first output terminal of the rectifier B is connected to the first terminal
of the second resistor R2 and the first terminal of the second capacitor C2 respectively. The second terminal of the
second capacitor C2 is connected to the second output terminal of the rectifier B. The second terminal of the rectifier B
is connected to ground, and the second terminal of the second resistor R2 is connected to the power output circuit 202.
The power input circuit 201 is configured to access AC current, perform rectification, and transmit DC power to the power
output circuit 202.

[0066] The power output circuit 202 includes a power chip IC, a first inductor L1, a third capacitor C3, a third resistor
R3 and a Zener diode T. The second switch 203 includes an electronic switch K, the control end of the second switch
203 is connected to the controller 30. The input end of the power chip IC is connected to the second end of the second
resistor, the output end of the power chip IC is connected to the first end of the first inductor L1 and the cathode of the
Zener diode T respectively. The second end of the first inductor L1 is respectively connected to the first terminal of the
third resistor R3, the first terminal of the third capacitor C3 and the first terminal of the electronic switch K. The anode
of the Zener diode T, the second terminal of the third resistor R3 and the second terminal of the third capacitor C3 are
all grounded. The power chip IC is configured to perform voltage conversion on the input DC power, and output the
power through a filter circuit composed of the first inductor L1, a third capacitor C3 and a third resistor R3. Of course,
the wake-up circuit 20 is other circuits that realize similar functions, and the embodiment is not limited thereto.

[0067] It should be noted that the power chip IC can further communicate with the controller 30. After receiving the
first power source, the controller 30 sends a shutdown signal to the power chip IC. After receiving the shutdown signal,
the power chip IC stops outputting power. At this time, the second switch 203 does not need to be provided in the wake-
up circuit 20, and automatic cut-off can also be realized.

[0068] In addition, in order to further avoid damage to the controller 30, the VRF air conditioner control circuit further
includes a sampling circuit 70. The sampling circuit 70 is respectively connected to the power supply circuit and the
controller 30. The sampling circuit 70 is configured to obtain the voltage signal corresponding to the third power source,
and transmit the voltage signal to the controller 30 as the working signal.

[0069] It should be noted that since the voltage of the third power source is high and is AC power, directly inputting it
into the port of the controller 30 may easily cause damage to the controller 30. Therefore, the sampling circuit 70 may
first sample the third power source to obtain the DC power, and then the step-down processing is performed on the DC
power, or a lower voltage signal is output to the controller 30. In an embodiment, since the power input circuit 201 rectifies
the third power source, the sampling circuit 70 can also obtain the voltage signal from the output end of the power input
circuit 201.

[0070] It can be understood that the controller 30 can determine the working state of the indoor unit 60 according to
the voltage value of the voltage signal. If the voltage value of the voltage signal is low, it means that the indoor unit 60
is in the standby state. If the voltage value of the voltage signal is not low, it means that the indoor unit 60 is in the
working state.

[0071] In an embodiment, in order to conveniently manage the power source of the outdoor unit 50. The VRF air
conditioner control circuit further includes a power source circuit 80 provided between the first switch 40 and the controller
30. The power source circuit 80 is configured to convert the first power source into a fourth power source adapted to
the controller 30, and transmit the fourth power to the controller 30.

[0072] It can be understood that the first power source can be the power source provided by a power adapter or other
device or the mains power, and its voltage is usually 120V or 240V. However, the required power source voltage of the
controller is low, so the first power source needs to be adjusted, and then transmitted to the controller 30. The specific
voltage of the fourth power source is determined according to the specific parameters of the controller 30. If the rated
voltage of the controller 30 is 5V, then the voltage value of the fourth power source is 5V If the rated voltage of the
controller 30 is 8V, then the voltage value of the fourth power source is 8V The power source circuit 80 can be composed
of a power management chip, and its specific circuit structure technology is mature, which will not be described in the
embodiment.

[0073] In addition, the VRF air conditioner control circuit further includes a load power supply circuit 90 connected to
the power source circuit 80. The power source circuit 80 is further configured to convert the first power source into a
fifth power source adapted to the load of the outdoor unit 50, and transmit the fifth power source to the load power supply
circuit 90. The load power supply circuit 90 is configured to drive the load according to the fifth power source.

[0074] It can be understood that the first power source is the power source for the entire outdoor unit 50. After the
outdoor unit 50 wakes up from the low power consumption mode, various loads inside the indoor unit 50 need to be
powered on for operation. Therefore, in addition to providing power source to the controller 30, the power source circuit
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80 also needs to increase the power supply to various loads. In an embodiment, the fifth power source may include a
plurality of power sources with different voltages, which are configured to power the load. The specific voltage value is
determined according to the rated voltage of the load, for example, the fifth power source may include 12V, 24V, etc.
The circuit structure technology of the load power supply circuit 90 is also mature, which will not be described in the
embodiment.

[0075] In the second embodiment, the wake-up circuit 20 includes a power input circuit 201 and a power output circuit
202 connected to the power supply circuit of the indoor unit 60. When the power input circuit 201 detects the third power
source provided by the power supply circuit, the third power source is used as the working signal. The power output
circuit 202 converts the third power into a second power and transmits the second power to the controller 30. In the
embodiment, the power supply source of the indoor unit 60 is multiplexed, and the power supply source is used as the
working signal. If the power input circuit 201 receives the power source, it means that the indoor unit 60 is in the working
mode, and the outdoor unit 50 also needs to enter the working mode. At the same time, the third power source is
converted to obtain the second power source, which is configured as the driving power source of the controller 30 so
that the controller 30 can operate normally, thereby causing the outdoor unit 50 to wake up from the low-power con-
sumption mode.

[0076] In order to achieve the above objective, the present application further provides an electronic control device,
including the above-mentioned VRF air conditioner control circuit. The specific structure of the VRF air conditioner control
circuit refers to the above-mentioned embodiments. Since this electronic control device can adopt the technical solutions
of all the above-mentioned embodiments, it at least has the beneficial effects brought by the technical solutions of the
above-mentioned embodiments, which will not be repeated here.

[0077] In order to achieve the above objective, the present application further provides an air conditioner. The air
conditioner includes the above-mentioned electronic control device; or includes the above-mentioned VRF air conditioner
control circuit. The specific structure of the electronic control device or the VRF air conditioner control circuit refers to
the above-mentioned embodiments. Since the air conditioner can adopt the technical solutions of all the above-mentioned
embodiments, it at least has the beneficial effects brought by the technical solutions of the above-mentioned embodi-
ments, which will not be repeated here.

[0078] The above-mentioned embodiments are only some embodiments of the present application, and are not in-
tended to limit the scope of the present application. Any equivalent structure conversion or equivalent process conversion
made with reference to the description and the accompanying drawings of the present application, directly or indirectly
applied in other related technical fields, should all fall in the scope of the present application.

Claims

1. A variable refrigerant flow, VRF, air conditioner control circuit, applied to an outdoor unit of a VRF air conditioner,
comprising:

a power input terminal;

a wake-up circuit;

a controller respectively connected to the power input terminal and the wake-up circuit; and
a first switch provided between the controller and the power input terminal, wherein:

the power input terminal is configured to access a first power source;

the wake-up circuit is configured to provide a second power source to the controller in response to receiving
a working signal sent by an indoor unit of the VRF air conditioner; and

the controller is configured to control the first switch to switch from an off state to an on state to receive the
first power source in response to receiving the working signal and the second power source.

2. The VREF air conditioner control circuit according to claim 1, wherein:

the wake-up circuit comprises a power input circuit and a power output circuit connected to each other, and the
power input circuit is connected to a power supply circuit of the indoor unit;

the power supply circuit is configured to provide a third power source to power the indoor unit in response to
being in a power supply state;

the power input circuit is configured to use the third power source as the working signal in response to detecting
the third power source provided by the power supply circuit; and

the power output circuit is configured to convert the third power source into the second power source and
transmit the second power source to the controller.
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3. The VREF air conditioner control circuit according to claim 2, wherein:

the wake-up circuit further comprises a second switch provided between the power output circuit and the con-
troller; and

the controller is further configured to control the second switch to switch from an on state to an off state in
response to receiving the first power source.

4. The VREF air conditioner control circuit according to claim 2, wherein:

the VRF air conditioner control circuit further comprises a sampling circuit, the sampling circuit is respectively
connected to the power supply circuit and the controller; and

the sampling circuitis configured to obtain a voltage signal corresponding to the third power source, and transmit
the voltage signal to the controller as the working signal.

5. The VRF air conditioner control circuit according to any one of claims 1 to 4, wherein:

the VRF air conditioner control circuit further comprises a power source circuit provided between the first switch
and the controller; and

the power source circuit is configured to convert the first power source into a fourth power source adapted to
the controller, and transmit the fourth power source to the controller.

6. The VRF air conditioner control circuit according to claim 5, wherein:

the VRF air conditioner control circuit further comprises a load power supply circuit connected to the power
source circuit;

the power source circuit is further configured to convert the first power source into a fifth power source adapted
to a load of the outdoor unit, and transmit the fifth power source to the load power supply circuit; and

the load power supply circuit is configured to drive the load according to the fifth power source.

7. TheVREF air conditioner control circuitaccording to any one of claims 1 to 4, wherein the controller is further configured
to control the first switch from an on state to an off state in response to not receiving the working signal.

8. The VREF air conditioner control circuit according to any one of claims 1 to 4, wherein the first switch is a relay, a
control end of the relay is connected to a control end of the controller, a first contact point of the relay is connected
to the power input terminal, and a second contact point of the relay is connected to a power supply terminal of the
controller.

9. An electronic control device, comprising:
the variable refrigerant flow, VRF, air conditioner control circuit according to any one of claims 1 to 8.

10. An air conditioner, comprising:

the electronic control device according to claim 9; or
the variable refrigerant flow, VRF, air conditioner control circuit according to any one of claims 1 to 8.
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