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(54) CONTROL CIRCUIT, LIGHTING APPARATUS, AND LIGHTING SYSTEM

(57) Provided in the present application are a control
circuit, a lighting apparatus, and a lighting system. The
control circuit is applied to a lighting apparatus (200), and
comprises a main control circuit (10), an electric motor
drive circuit (20), a lighting circuit (30), and a power sup-
ply circuit (40) for providing a power source for the control
circuit (100), wherein an output end of the main control
circuit (10) is respectively connected to an input end of
the electric motor drive circuit (20) and an input end of
the lighting circuit (30), and the main control circuit (10)
adjusts the rotation speed of an electric motor in the light-
ing apparatus (200) by means of the electric motor drive
circuit (20); the lighting circuit (30) comprises a first chip
(31)and a second chip (32), and the first chip (31) controls
the brightness of the lighting apparatus (200) by detecting
the duty ratio of PWM that is output by the main control
circuit (10); and the second chip (32) comprises at least
two toning circuits with different color temperatures, and
the second chip (32) controls the switching of the color
temperature of the lighting apparatus (200) by controlling
the connection of the toning circuits. Compared with the
prior art, the control circuit in the present invention can
directly control an electric motor drive circuitand alighting
circuit, such that by means of a main control circuit, the

color temperature of a lighting apparatus is adjusted
while stepless speed regulation and stepless dimming
are implemented.

! S
{4t

.. o
. " Rectifier Lighting | |
EMI Circuit 4 P t <¥ TR e I
oo ] Circuil Circuit j“rm—-j:
{ Tuminance signal Ll
P H color temperature i
! | 1 hip_
7 e . 5 T
: £ " Main
H - ¥ |
l Switch anqul |
| A g 3 L.
i Input: Circuit -;MCLEE“——-;* i Driving
1 AC220V~ E Circuit

56 T B
~ Radio 55ilE= =

| Frequency | 2 HEH % g‘*
H ceelving =51 Eq ;
i Circuit Lz EO =
: - - ® m - . S ..

s e e S g e
FIG.1

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 440 246 A1 2

Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority of the
Chinese Patent Application No. 202111410757 .4 filed on
November 25, 2023 and entitled "Control Circuit, Lighting
Apparatus and Lighting System", and priority of the Chi-
nese Patent Application No. 202122911163.3 filed on
November 25, 2023 and entitled "Control Circuit, Lighting
Apparatus and Lighting System", the contents of which
are incorporated herein by reference in its entirety as part
of the present application.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of household appliances, in particular to a control
circuit, a lighting apparatus and a lighting system.

BACKGROUND

[0003] The fan lamp is a commonly used household
appliance, which is a combination of a lighting fixture and
a fan. It has both the lighting performance of the lighting
fixture and the heat dissipation performance of the fan,
and has become the most common lighting fixture for
indoor lighting, and has been widely used in various oc-
casions such as homes, offices and entertainment plac-
es, etc..

[0004] Because the existing fan lamps have many
functions to be controlled, they usually adopt two main
control circuits to control lighting and the rotating speed
of the motor, respectively. This approach requires alarge
number of main control chips and is not easy to integrate
when designing for remote control. Moreover, the exist-
ing fan lamps adopt AC asynchronous motors in the func-
tion of controlling the rotating speed of the motor of the
fan, which is relatively single in terms of control and can-
not perform stepless speed adjustment, and the gear po-
sition can only be changed by tapping. In terms of lighting
control, most of them have single color temperature and
three color dimming, their functions are simple and sin-
gle, and the luminance cannot be adjusted, thus failing
to meet the control needs of consumers for fan lamps.
[0005] Inviewofthis,itis necessarytoprovide acontrol
circuit, a lighting apparatus and a lighting system to solve
the above problems.

SUMMARY

[0006] The first purpose of the present application is
to provide an integrated control circuit that can directly
control the motor driving circuit and the lighting circuit.
The control circuit is simple in design and can adjust the
color temperature while realizing stepless speed adjust-
ment and stepless luminance adjustment.

[0007] Inordertoachieve above purpose, the invention
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provides a control circuit, applied to a lighting apparatus,
including a main control circuit, a motor driving circuit, a
lighting circuit, and a power supply circuit for supplying
power to the control circuit. Output ends of the main con-
trol circuit are respectively connected with an input end
of the motor driving circuit and an input end of the lighting
circuit; the main control circuit is configured to adjust a
rotating speed of a motor in the lighting apparatus through
the motor driving circuit; the lighting circuit includes a first
chip and a second chip, and the first chip is configured
to detect a duty ratio of PWM output by the main control
circuit, so as to control luminance of the lighting appara-
tus; the second chip includes at least two color adjust-
ment circuits with different color temperatures, and the
second chip is configured to control switching of a color
temperature of the lighting apparatus by controlling con-
nection of the color adjustment circuits.

[0008] As a further improvement of the invention, the
first chip includes an identification circuit and a first de-
tection circuit; the identification circuit is configured to
identify an output signal of the main control circuit and
control connection of the first detection circuit; and the
first detection circuit is configured to detect the duty ratio
of PWM output by the main control circuit, so as to control
the luminance of the lighting circuit.

[0009] As a further improvement of the invention, the
first chip is in signal connection or electrical connection
with the main control circuit, and the second chip is in
signal connection with the main control circuit through
the first chip.

[0010] As a further improvement of the invention, the
motor driving circuit and the lighting circuit are directly
connected with the main control circuit through a wire
harness.

[0011] As a further improvement of the invention, the
motor is a DC brushless motor, and the motor driving
circuitis configured to detect the duty ratio of PWM output
by the main control circuit, so as to control a rotating
speed of the DC brushless motor.

[0012] As a further improvement of the invention, the
control circuit further includes a radio frequency receiving
circuit, an output end of the radio frequency receiving
circuit is connected with a signal input end of the main
control circuit, and the main control circuit is configured
toreceive a signal of the radio frequency receiving circuit,
and send a motor driving signal to the motor driving cir-
cuit, and/or send a luminance signal and/or a color tem-
perature signal to the lighting circuit for lighting.

[0013] As a further improvement of the invention, the
control circuit further includes a prompting circuit, an in-
put end of the prompting circuit is connected with the
output end of the radio frequency receiving circuit, and
the output end of the prompting circuit is connected with
an input end of the main control circuit.

[0014] As a further improvement of the invention, the
control circuit further includes a memory circuit, and the
motor driving circuit and/or the lighting circuit is connect-
ed with the memory circuit; the memory circuit includes



3 EP 4 440 246 A1 4

a storage circuit and a timing circuit, the storage circuit
is configured to store a working state of the lighting ap-
paratus before being turned off, the timing circuit is con-
figured to record a turning-off time of the lighting appa-
ratus, and the main control circuit is configured to com-
pare the turning-off time with a state switching window
time in length, and control switching of the working state
of the lighting apparatus according to a comparison re-
sult.

[0015] The second purpose of the invention is to pro-
vide a lighting apparatus with simple structure and low
cost.

[0016] In order to realize the above purpose, the in-
vention provides a lighting apparatus, and the above con-
trol circuit is applied in the lighting apparatus.

[0017] The third purpose of the invention is to provide
alighting system, meeting the requirements of diversified
functions of the lighting apparatus and having a simple
structure.

[0018] In order to realize the above purpose, the in-
vention provides a lighting system, including the above
lighting apparatus, afirst control terminal and/or a second
control terminal. The first control terminal is electrically
connected with the main control circuit of the lighting ap-
paratus, the second control terminal is in signal connec-
tion with the main control circuit of the lighting apparatus,
and the lighting system is configured to control a working
state of the lighting apparatus through the first control
terminal and/or the second control terminal.

[0019] As a further improvement of the invention, the
working state of the lighting apparatus includes one or
more of color temperature, luminance and a rotating
speed of a motor of the lighting apparatus.

[0020] As a further improvement of the invention, the
lighting system further includes a memory circuit, the first
control terminal and the second control terminal are re-
spectively configured to control the working state of the
lighting apparatus, and the working state of the lighting
apparatus is synchronized through the memory circuit.
[0021] As a further improvement of the invention, a
switching order of the color temperature of the lighting
apparatus is: a first color temperature > a second color
temperature > an average value of the first color temper-
ature and the second color temperature.

[0022] As a further improvement of the invention, the
first control terminal is a wall switch, and the wall switch
is configured to adjust the working state of the lighting
apparatus by a count of times the wall switch being
pressed and comparing a turning-off time of the wall
switch.

[0023] As a further improvement of the invention, the
second control terminal is a remote controller, and the
remote controller is configured to: realize switching of
color temperature of the lighting apparatus by continu-
ously operating a switch button on the remote controller;
realize changing of luminance of the lighting apparatus
by continuously operating a luminance adjustment button
on the remote controller; realize changing of a rotating
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speed of amotor of the lighting apparatus by continuously
operating a wind speed adjustment button on the remote
controller; the second control terminal is configured to
control a stepless change of the luminance of the lighting
apparatus; and/or the second control terminal is config-
ured to control a stepless change of the rotating speed
of the motor of the lighting apparatus.

[0024] The beneficial effects of the present invention
are: compared with the prior art, the control circuit of the
present invention integrates a motor driving circuit and a
lighting circuit, the motor driving circuit and the lighting
circuit are directly controlled through a main control cir-
cuit, the rotating speed of the motor in the lighting appa-
ratus is controlled through the motor driving circuit, and
the color temperature and luminance of the lighting ap-
paratus are controlled through a first chip and a second
chip, thus realizing stepless speed adjustment and step-
less luminance adjustment of the lighting apparatus while
adjusting the colortemperature, and meeting the require-
ments of diversified functions of the lighting apparatus.
In addition, through the integration design, the relay and
part of the filter rectifier circuit are removed, which sim-
plifies the structure of the control circuit and reduces the
cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The technical solutions and beneficial effects of
the present application are obvious from the detailed de-
scription of specific embodiments of the present applica-
tion below with reference to the accompanying drawings.

FIG. 1 is a schematic diagram of a control circuit
according to a preferred embodiment of the present
invention;

FIG. 2 is a circuit diagram of a control circuit accord-
ing to a preferred embodiment of the present inven-
tion;

FIG. 3 is a circuit diagram of a power supply circuit
according to a preferred embodiment of the present
invention;

FIG. 4 is a circuit diagram of an auxiliary circuit ac-
cording to a preferred embodiment of the present
invention;

FIG. 5 is a circuit diagram of a radio frequency re-
ceiving circuit according to a preferred embodiment
of the present invention;

FIG. 6 is a circuit diagram of a prompting circuit ac-
cording to a preferred embodiment of the present
invention;

FIG. 7 is a circuit diagram of a motor driving circuit
and a main control circuit according to a preferred
embodiment of the present invention;

FIG. 8 is a circuit diagram of a lighting circuit accord-
ing to a preferred embodiment of the present inven-
tion;

FIG.9isacircuitdiagram of a color adjustment circuit
according to a preferred embodiment of the present



5 EP 4 440 246 A1 6

invention;

FIG. 10 is a perspective view of a lighting apparatus
according to a preferred embodiment of the present
invention;

FIG. 11 is a schematic diagram of a lighting system
according to a preferred embodiment of the present
invention;

FIG. 12 is a schematic diagram of control of the first
control terminal of the lighting system in FIG. 11; and
FIG. 13 is a schematic diagram of control of the sec-
ond control terminal of the lighting system in FIG. 11.

DETAILED DESCRIPTION

[0026] In orderto make the objects, technical solutions
and advantages of the present invention more apparent,
the present invention will be described in detail with ref-
erence to the accompanying drawings and specific em-
bodiments.

[0027] It should be noted herein that, in order to avoid
obscuring the present invention with unnecessary de-
tails, only the structures and/or processing steps closely
related to the solutions of the presentinvention are shown
in the accompanying drawings, and other details not
closely related to the present invention are omitted.
[0028] In addition, itis also to be noted that the terms
"comprise," "include," or any variations thereof, are in-
tended to cover a non-exclusive inclusion, such that a
process, method, article, or device that includes a series
of elements does not include only those elements but
may include other elements not expressly listed or in-
clude other elements inherent to such process, method,
article, or device.

[0029] Referring to FIGS. 1-9, a control circuit 100 ac-
cording to a preferred embodiment of the present inven-
tion is shown. The control circuit 100 is applied to a light-
ing apparatus 200, and is configured to control the motor
rotation of the lighting apparatus 200 and adjust the lu-
minance and color temperature of the lighting apparatus
200. The control circuit 100 includes a main control circuit
10, a motor driving circuit 20, a lighting circuit 30, and a
power supply circuit 40 for supplying power to the control
circuit 100.

[0030] The power supply circuit 40 includes an EMI
circuit 41, a rectifier circuit 42 and a switch circuit43. The
EMI circuit 41 is configured to suppress the interference
of induction and radiation on external devices, prevent
the mutual interference of peripheral electronic products,
and improve the immunity of the lighting apparatus 200,
thus ensuring the working stability of the lighting appa-
ratus 200. The rectifier circuit 42 converts AC voltage
into DC voltage after bridge rectification. The output end
of the rectified power supply circuit 40 is directly connect-
ed with the lighting circuit 30, and the lighting circuit 30
supplies power to the light source assembly 240 in the
lighting apparatus 200 by stepping down the rectified high
voltage to a constant current through an inductor. In a
preferred embodiment of the present invention, the light
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source assembly 240 is an LED lamp bead. In other em-
bodiments, the light source assembly 240 can also be
other light-emitting assemblies, such as a light bulb, a
fluorescent lamp, a light bar or a light sheet, etc.. The
present invention is not limited thereto. The output end
of the rectified power supply circuit 40 is electrically con-
nected with the input end of the motor driving circuit 20
and the input end of the auxiliary circuit 44 respectively
through the switch circuit 43, so that the rectified high
voltage can be supplied in the form of a constant output
of 24V through a transformer to the motor driving circuit
20 and the auxiliary circuit 44. The auxiliary circuit 44
steps down the voltage from 24V to 5V and then supplies
power to the main control circuit 10. That is, the power
supply system of the main control circuit 10 is 5V, so as
to reduce the power consumption of the control circuit
100.

[0031] The output ends of the main control circuit 10
are connected with the input end of the motor driving
circuit 20 and the input end of the lighting circuit 30 re-
spectively, and the main control circuit 10 is configured
to adjust the rotating speed of the motor in the lighting
apparatus 200 through the motor driving circuit 20, so as
to realize stepless speed adjustment of the lighting ap-
paratus 200. The lighting circuit 30 includes a first chip
31 and a second chip 32. The first chip 31 is configured
to detect the duty ratio of PWM output by the main control
circuit 10, so as to control the luminance of the lighting
apparatus 200. The second chip 32 includes at least two
color adjustment circuits with different color tempera-
tures. The second chip 32 is configured to control switch-
ing of the color temperature of the lighting apparatus 200
by controlling the connection of the color adjustment cir-
cuits. In this way, the motor driving circuit 20 and the
lighting circuit 30 are directly controlled by one main con-
trol circuit 10, and the rotating speed of the motor in the
lighting apparatus 200 is controlled through the motor
driving circuit 20, so as to realize stepless speed adjust-
ment and stepless luminance adjustment of the lighting
apparatus 200 while adjusting the color temperature. The
color temperature and luminance of the lighting appara-
tus 200 are controlled through the first chip 31 and the
second chip 32, so as to reduce the use of relays, meet
the requirements of diversified functions of the lighting
apparatus 200 and meanwhile reduce the cost of the
lighting apparatus 200.

[0032] Inapreferred embodimentof the presentinven-
tion, the main control circuit 10 is included in the motor
driving circuit 20, and the main control circuit 10 in the
motor driving circuit 20 controls the motor driving circuit
20 while also controlling the lighting circuit 30, so that the
design of the main control circuit 10 in the lighting circuit
30 is simplified. In other embodiments, the main control
circuit 10 may also be included in the lighting circuit 30,
or the main control circuit 10 may be separately provided.
The present invention is not limited thereto. One main
control circuit 10 can control the motor driving circuit 20
and the lighting circuit 30 at the same time, so as to re-
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duce the relay and part of AC/DC filter rectifier circuit, to
reduce the cost. By integrating the motor driving circuit
20 and the lighting circuit 30, the color temperature and
luminance of the lighting apparatus 200 and the rotating
speed of the motor of the lighting apparatus 200 can be
directly controlled by the main control circuit 10, so as to
simplify the structure of the control circuit 100 and reduce
the cost.

[0033] In an alternative embodiment of the present in-
vention, the main control circuit 10 can be a programma-
ble circuit module, and a plurality of 10 ports are provided
by programming the chip of the main control circuit 10 to
realize output and input of different control signal. Those
skilled in the art can carry out corresponding program-
ming procedures according to the specific conditions of
the circuit structure, which is not limited in the present
invention.

[0034] In an alternative embodiment of the present in-
vention, the control circuit 100 further includes a radio
frequency receiving circuit 50, the output end of the radio
frequency receiving circuit 50 is connected with the signal
input end of the main control circuit 10, and the main
control circuit 10 is configured to receive the signal of the
radio frequency receiving circuit 50, and send a motor
driving signal to the motor driving circuit 20, and/or send
a luminance signal and/or a color temperature signal to
the lighting circuit 30 for lighting. That is, the radio fre-
quency receiving circuit 50 is in signal connection with
the main control circuit 10, and is in signal connection
with the motor driving circuit 20 and/or the lighting circuit
30 through the main control circuit 10. According to the
signal from the radio frequency receiving circuit 50, the
main control circuit 10 can send a motor driving signal to
the motor driving circuit 20 alone, or send a luminance
signal or a color temperature signal for lighting to the
lighting circuit 30 alone, or can select any combination
of signals to send. The radio frequency receiving circuit
50 can receive a radio frequency signal such as WIFI,
Bluetooth, etc., and convert the radio frequency signal
into a digital signal and outputit to the main control circuit
10, so as to control the rotating speed of the motor in the
lighting apparatus 200 and the color temperature and
luminance of the lighting apparatus 200 through the main
control circuit 10. In a preferred embodiment, the radio
frequency receiving circuit 50 adopts the frequency band
0f433.92MHz to receive signals from a remote controller.
In other embodiments, other frequency bands can also
be adopted, which is not limited in the present invention.
By providing the radio frequency receiving circuit 50, the
remote control of the lighting apparatus 200 can be im-
proved, and the user’s convenience can be improved.
[0035] Optionally, the control circuit 100 further in-
cludes a prompting circuit 60, the input end of the prompt-
ing circuit 60 is connected with the output end of the radio
frequency receiving circuit 50, and the output end of the
prompting circuit 60 is connected with the input end of
the main control circuit 10. Preferably, the prompting cir-
cuit 60 is a buzzer, and the buzzer is in signal connection
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with the radio frequency receiving circuit 50 and the main
control circuit 10. When the buzzer receives a radio fre-
quency signal, the buzzer emits a "beep" sound to prompt
the user, and executes the corresponding function.
[0036] Further, the motor of the lighting apparatus 200
is a DC brushless motor, and the output end of the motor
driving circuit 20 is connected to the three-phase con-
nection terminal of the DC brushless motor. The motor
driving circuit 20 is configured to drive a MOSFET by
detecting the duty ratio of PWM output by the main control
circuit 10, and then control the three-phase current of the
motor, and further control the rotating speed of the DC
brushless motor. The AC motor of the lighting apparatus
200 is replaced by the DC brushless motor, so that the
lighting apparatus 200 have the advantages of small
starting current, low noise and convenient speed adjust-
ment, and can realize stepless speed adjustment.
[0037] Further, the lighting apparatus 200 includes a
first chip 31 and a second chip 32. The first chip 31 is
configured to detect the duty ratio of PWM output by the
main control circuit 10, so as to control the luminance of
the lighting apparatus 200. The second chip 32 includes
at least two color adjustment circuits with different color
temperatures, and the second chip 32 is configured to
control switching of the color temperature of the lighting
apparatus 200 by controlling the connection of the color
adjustment circuits. By providing the first chip 31 and the
second chip 32instead of the relay, the colortemperature
of the lighting apparatus 200 can be adjusted, and at the
same time, the stepless luminance adjustment of the
lighting apparatus 200 can be realized. In addition, the
cost of the control circuit 100 can also be reduced by
removing the relay.

[0038] In an alternative embodiment of the present in-
vention, the first chip 31 is in signal connection with the
radio frequency receiving circuit 50 and the main control
circuit 10, respectively. The first chip 31 includes an iden-
tification circuit and a first detection circuit. The identifi-
cation circuit is configured to identify an output signal of
the main control circuit 10 and control the connection of
the first detection circuit. After the main control circuit 10
receives a signal from the radio frequency receiving cir-
cuit 50, the main control circuit 10 decodes the signal,
outputs a corresponding ON/OFF/dimming signal ac-
cording to the protocol, and controls the connection of
the first detection circuit in the first chip 31. When the
identification circuit of the first chip 31 identifies a low-
level voltage, the first detection circuit is not turned on.
When the identification circuit of the first chip 31 identifies
a high-level voltage, the first detection circuit is turned
on. When the identification circuit of the first chip 31 iden-
tifies a dimming signal, the first detection circuit detects
the duty ratio of the PWM output by the main control
circuit 10 to output a corresponding current, so as to con-
trol the luminance of the lighting circuit 30. The luminance
can be adjusted from 0 to 100%, thus realizing the step-
less luminance adjustment of the lighting apparatus 200.
[0039] In another alternative embodiment of the
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present invention, the first chip 31 is electrically connect-
ed with the main control circuit 10, and in this case, the
main control circuit 10 outputs a high-level voltage by
default, that is, the first detection circuit is in an on state.
At this time, the luminance of the lighting apparatus 200
is 100%. When the main control circuit 10 is turned off,
the identification circuit of the first chip 31 identifies a low-
level voltage or fails to identify a level voltage. At this
time, the first detection circuit is not turned on, and the
luminance of the lighting apparatus 200 is 0, that is, the
light source assembly 240 of the lighting apparatus 200
is in an off state.

[0040] In another alternative embodiment of the
present invention, the first chip 31 can also realize the
constant current output control of the lighting apparatus
200. That is, when the first chip 31 detects an output
overvoltage, short circuit or overtemperature of the light-
ing apparatus 200, the first chip 31 can turn off the main
control circuit 10, thereby protecting the lighting appara-
tus 200 and prolonging the service life of the lighting ap-
paratus 200. When the first chip 31 detects that the volt-
age, current and temperature of the lighting apparatus
200 are normal, the main control circuit 10 can be turned
on, so that the lighting apparatus 200 can continue to be
used. Itcan be known that the first chip 31 can also realize
the constant current output control of the lighting appa-
ratus 200 in other ways, which is not limited in the present
invention.

[0041] In an alternative embodiment of the present in-
vention, the first chip 31 is in signal connection with the
main control circuit 10, and the second chip 32 is in signal
connection with the main control circuit 10 through the
first chip 31. The second chip 32 is configured to switch
the color temperature of the lighting apparatus 200 by
detecting a pin signal of the first chip 31. By the second
chip 32 being in signal connection with the main control
circuit 10 through the first chip 31, the design complexity
of the lighting circuit 30 is reduced, thereby reducing the
cost of the control circuit 100. In other embodiments, the
second chip 32 can also be directly in signal connection
with the main control circuit 10, and the color temperature
of the lighting apparatus 200 can be switched by the sig-
nal of the main control circuit 10, which is not limited in
the present invention.

[0042] The second chip 32 includes at least two color
adjustment circuits with different color temperatures, and
the second chip 32 is configured to control switching of
the color temperature of the lighting apparatus 200 by
controlling the connection of the color adjustment circuits.
[0043] Inapreferred embodiment of the presentinven-
tion, the second chip 32 includes two color adjustment
circuits with different color temperatures, that is, the sec-
ond chip 32 is integrated with two thyristors of different
color temperatures, and includes a color adjustment cir-
cuit with a first color temperature and a color adjustment
circuit with a second color temperature, and the first color
temperature is less than the second color temperature.
When a lower color temperature is needed, the second
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chip 32 controls the color adjustment circuit with the first
color temperature to be connected, and simultaneously
controls the color adjustment circuit with the second color
temperature to be disconnected, and at this time, the
color temperature output by the lighting apparatus 200
is the first color temperature. When an intermediate color
temperature is needed, the second chip 32 controls the
color adjustment circuit of the first color temperature to
be connected, and simultaneously controls the color ad-
justment circuit with the second color temperature to be
connected, and at this time, the color temperature output
by the lighting apparatus 200 is an average value of the
first colortemperature and the second color temperature.
When a higher color temperature is needed, the second
chip 32 controls the color adjustment circuit with the first
colortemperature to be disconnected, and simultaneous-
ly controls the color adjustment circuit with the second
color temperature to be connected, and at this time, the
color temperature output by the lighting apparatus 200
is the second color temperature.

[0044] Optionally, the control circuit 100 further in-
cludes a memory circuit 70, and the motor driving circuit
20 and/or the lighting circuit 30 is connected with the
memory circuit 70. In other words, the memory circuit 70
may only be connected with the motor driving circuit 20,
so as to memorize the rotating speed of the motor of the
lighting apparatus 200; or, the memory circuit 70 may
only be connected with the first chip 31 in the lighting
circuit 30, so as to memorize the luminance of the lighting
apparatus 200; or, the memory circuit 70 may only be
connected with the second chip 32 in the lighting circuit
30, so as to memorize the color temperature of the light-
ing apparatus 200; or, the memory circuit 70 may only
be connected with both the first chip 31 and the second
chip 32 in the lighting circuit 30, so as to memorize the
luminance and color temperature of the lighting appara-
tus 200; or, the memory circuit 70 may be connected with
both the motor driving circuit 20 and the lighting circuit
30, so as to memorize the rotating speed of the motor of
the lighting apparatus 200 and the color temperature and
luminance of the lighting apparatus 200. The present in-
vention is not limited thereto.

[0045] The memory circuit 70 includes a storage circuit
and a timing circuit. The storage circuit is configured to
store a working state of the lighting apparatus 200 before
being turned off, and the timing circuit is configured to
record a turning-off time of the lighting apparatus 200.
The main control circuit 10 is configured to compare the
turning-off time with a state switching window time in
length, and control switching of the working state of the
lighting apparatus 200 according to a comparison result.
The state switching window time can be set by oneself,
preferably 1-2s. In the case where the turning-off time of
the lighting apparatus 200 exceeds the state switching
window time, the memory circuit 70 memorizes the work-
ing state of the lighting apparatus 200 before being turned
off, and the next time the lighting apparatus 200 is turned
on, it presents the working state of the lighting apparatus
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200 before being turned off. In the case where the turning-
off time of the lighting apparatus 200 is less than the state
switching window time, the next time the lighting appa-
ratus 200 is turned on, it presents a new working state
of the lighting apparatus 200. The working state includes,
but is not limited to, the rotating speed of the motor of
the lighting apparatus 200, the color temperature of the
lighting apparatus 200 and the luminance of the lighting
apparatus 200. By providing the memory circuit 70, the
first chip 31, whether itis in signal or electrical connection
with the main control circuit 10, can synchronously realize
the working state of the lighting apparatus 200.

[0046] In an alternative embodiment of the present in-
vention, the memory circuit 70 is connected with the sec-
ond chip 32 in the lighting circuit 30, so as to memorize
the color temperature of the lighting apparatus 200. In
the case where the turning-off time of the lighting appa-
ratus 200 exceeds the state switching window time, the
memory circuit 70 memorizes the color temperature of
the lighting apparatus 200 before being turned off, and
the next time the lighting apparatus 200 is turned on, it
presents the color temperature of the lighting apparatus
200 before being turned off. In the case where the turning-
off time of the lighting apparatus 200 is less than the state
switching window time, the next time the lighting appa-
ratus 200 is turned on, it switches to a next color temper-
ature of the lighting apparatus 200. Preferably, the
switching order of the color temperature is first color tem-
perature > second color temperature > an average value
of the first color temperature and the second color tem-
perature.

[0047] Referring to FIG. 10, FIG. 10 shows a lighting
apparatus 200 according to a preferred embodiment of
the present invention. In the present embodiment, the
lighting apparatus 200 is a fan lamp. In other embodi-
ments, the lighting apparatus 200 can also be any other
apparatus with a motor and a light-emitting component,
which is not limited in the present invention. For the sake
of clarity, in the following description, the lighting appa-
ratus 200 is described by taking a fan lamp as an exam-
ple.

[0048] The fan lamp includes a ceiling assembly 210,
a suspension assembly 220, a fan assembly 230, a light
source assembly 240 and a control assembly 250. The
ceiling assembly 210 is used to connect with an installa-
tion foundation, and the installation foundation is used to
hang the fan lamp. For example, the installation founda-
tion can be a ceiling of a house, etc.. One end of the
suspension assembly 220 is accommodated in the ceil-
ing assembly 210, the other end of the suspension as-
sembly 220 is connected to the fan assembly 230 and
the light source assembly 240, and the light source as-
sembly 240 is located at one side of the fan assembly
230 away from the suspension assembly 220. The con-
trol circuit 100 described above is applied in the control
assembly 250. The rotating speed of the motor in the fan
assembly 230 and the color temperature and luminance
of the light source assembly 240 are controlled by the
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above control circuit 100. In the present embodiment, the
control assembly 250 is installed above the fan assembly
230. In other embodiments, the control assembly 250
can also be installed in other locations, such as within
the ceiling assembly 210, which is not limited in the
present invention.

[0049] Referring to FIGS. 11-13, FIGS. 11-13 show a
lighting system according to a preferred embodiment of
the present invention. The lighting system includes the
lighting apparatus 200 described above, a first control
terminal 310 and/or a second control terminal 320. The
first control terminal 310 is electrically connected with the
main control circuit 10 of the lighting apparatus 200, the
second control terminal 320 is in signal connection with
the main control circuit 10 of the lighting apparatus 200,
and the lighting system is configured to control the work-
ing state of the lighting apparatus 200 through the first
control terminal 310 and/or the second control terminal
320. The working state of the lighting apparatus 200 in-
cludes, but is not limited to, the rotating speed of the
motor of the lighting apparatus 200 and the color tem-
perature and luminance of the light source assembly 240
in the lighting apparatus 200; and the working state of
the lighting apparatus 200 can be one or a combination
of several of the rotating speed of the motor, the color
temperature and the luminance of the light source as-
sembly 240.

[0050] In an alternative embodiment of the presentin-
vention, the first control terminal 310 is a wall switch, and
the wall switch is electrically connected with the main
control circuit 10 of the lighting apparatus 200. The wall
switch is configured to: when the color temperature of
the lighting apparatus 200 needs to be adjusted, adjust
the color temperature of the lighting apparatus 200 by
the number of times the wall switch being pressed and
the turning-off time of the wall switch. When the lumi-
nance of the lighting apparatus 200 needs to be adjusted,
the wall switch is turned on, and at this time, the main
control circuit 10 outputs a high-level voltage by default,
and the luminance of the lighting apparatus 200 is 100%.
The wall switch is turned off, and at this time, the identi-
fication circuit of the first chip 31 identifies a low-level
voltage or fails to identify a level voltage, and the lumi-
nance of the lighting apparatus 200 is 0, that is, the light-
ing apparatus 200 is turned off. When the rotating speed
of the lighting apparatus 200 needs to be adjusted, the
wall switch is turned on, and at this time, the main control
circuit 10 outputs a high-level voltage by default, and the
motor of the lighting apparatus 200is turned on ata preset
speed. The wall switch is turned off, and at this time, the
lighting apparatus 200 is turned off and the rotating speed
is zero. Of course, in other embodiments, the wall switch
can also be configured to adjust the luminance, color
temperature and rotating speed of the lighting apparatus
200 by the number of times the wall switch being pressed
and comparing the turning-off time of the wall switch. This
principle is the same as that of adjusting the color tem-
perature, and will not be repeated here.
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[0051] In an alternative embodiment of the present in-
vention, the second control terminal 320 is a remote con-
troller, and the remote controller is in signal connection
with the main control circuit 10 of the lighting apparatus
200. The remote controller is configured to: realize
switching of the color temperature of the lighting appa-
ratus 200 by continuously operating a switch button on
the remote controller; realize changing of luminance of
the lighting apparatus 200 by continuously operating a
luminance adjustment button on the remote controller;
realize changing of the rotating speed of the motor of the
lighting apparatus 200 by continuously operating a wind
speed adjustment button on the remote controller. It can
be known that the change of the luminance of the lighting
apparatus 200 can be a stepless change or a segmented
change. The change of the rotating speed of the motor
of the lighting apparatus 200 can be a stepless change
or a segmented change. The present application is not
limited thereto. In a preferred embodiment of the present
invention, the luminance of the lighting apparatus 200 is
controlled by the second control terminal 320 to change
steplessly, thatis, the luminance of the lighting apparatus
200 can range from 0 to 100%. The rotating speed of the
motor of the lighting apparatus 200 is controlled by the
second control terminal 320 to change steplessly, that
is, the rotating speed of the motor of the lighting appara-
tus 200 can range from 0 to 100%. The remote controller
is in signal connection with the main control circuit 10
through radio frequency signals, so as to realize stepless
speed adjustment, stepless luminance adjustment and
colortemperature switching ofthe lighting apparatus 200.
[0052] Taking luminance adjustment by the second
control terminal 320 as an example, when the main con-
trol circuit 10 receives a luminance adjustment signal
from the second control terminal 320, the main control
circuit 10 decodes the signal, outputs a corresponding
ON/OFF/dimming signal according to the protocol, and
controls the connection of the first detection circuit in the
firstchip 31. When the identification circuit of the first chip
31 identifies a low-level voltage, the first detection circuit
is not turned on. When the identification circuit of the first
chip 31 identifies a high-level voltage, the first detection
circuit is turned on. When the identification circuit of the
first chip 31 identifies a dimming signal, the first detection
circuit detects the duty ratio of the PWM output by the
main control circuit 10 to output a corresponding current,
so as to control the luminance of the lighting circuit 30.
The luminance can be adjusted from 0 to 100%, thus
realizing the stepless luminance adjustment of the light-
ing apparatus 200. The principles of adjusting the color
temperature and adjusting the rotating speed by the sec-
ond control terminal 320 are the same as the principles
of adjusting the color temperature and adjusting the ro-
tating speed by the main control circuit 10 itself, which
will not be repeated herein.

[0053] Optionally, the second control terminal 320 can
also be other terminals or a combination of various ter-
minals, such as a mobile phone, a computer, etc.. The
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terminal is connected with the control circuit 100 through
the radio frequency receiving circuit 50, and the terminal
sends a control signal. After the radio frequency receiving
circuit 50 receives the signal sent by the terminal, the
rotating speed of the motor of the lighting apparatus 200
and the color temperature and luminance of the lighting
apparatus 200 are controlled and adjusted.

[0054] In an alternative embodiment, the lighting sys-
tem includes a memory circuit 70, and the memory circuit
70 is connected with the first control terminal 310 and
also connected with the second control terminal 320 at
the same time. The memory circuit 70 is configured to
memorize the working state of the lighting apparatus 200
under the control of the first control terminal 310 and the
working state of the lighting apparatus 200 under the con-
trol of the second control terminal 320, respectively, so
as to synchronize the control of the first control terminal
310 and the second control terminal 320. The user can
adjust the rotating speed, luminance and color temper-
ature of the lighting apparatus 200 whether using the first
control terminal 310 or using the second control terminal
320, so as to improve the convenience of the lighting
system.

[0055] In summary, the control circuit 100 of the
present invention integrates the motor driving circuit 20
and the lighting circuit 30, the motor driving circuit 20 and
the lighting circuit 30 are directly controlled through one
main control circuit 10, the rotating speed of the motor in
the lighting apparatus 200 is controlled through the motor
driving circuit 20, and the color temperature and lumi-
nance of the lighting apparatus 200 are controlled
through the first chip 31 and the second chip 32, thus
realizing stepless speed adjustment and stepless lumi-
nance adjustment of the lighting apparatus 200 while ad-
justing the color temperature, and meeting the require-
ments of diversified functions of the lighting apparatus
200. In addition, through the integration design, the relay
and part of the filter rectifier circuit are removed, which
simplifies the structure of the control circuit 100 and re-
duces the cost.

[0056] The above embodiments are merely intended
to illustrate rather than to limit the technical solutions of
the present application. Although the present application
is described in detail with reference to the preferred em-
bodiments, those skilled in the art should understand that
modifications or equivalent substitutions may be made
to the technical solutions of the present application with-
out departing from the spirit and scope of the technical
solutions of the present application.

Claims

1. Acontrol circuit, applied to a lighting apparatus (200),
comprising a main control circuit (10), a motor driving
circuit (20), a lighting circuit (30), and a power supply
circuit (40) for supplying power to the control circuit
(100), wherein output ends of the main control circuit
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(10) are respectively connected with an input end of
the motor driving circuit (20) and an input end of the
lighting circuit (30); the main control circuit (10) is
configured to adjust a rotating speed of a motor in
the lighting apparatus (200) through the motor driv-
ing circuit (20); the lighting circuit (30) comprises a
first chip (31) and a second chip (32), and the first
chip (31) is configured to detect a duty ratio of PWM
output by the main control circuit (10), so as to control
luminance of the lighting apparatus (200); the sec-
ond chip (32) comprises atleast two color adjustment
circuits with different color temperatures, and the
second chip (32) is configured to control switching
of a color temperature of the lighting apparatus (200)
by controlling connection of the color adjustment cir-
cuits.

The control circuit according to claim 1, wherein the
first chip (31) comprises an identification circuit and
afirst detection circuit; the identification circuit is con-
figured to identify an output signal of the main control
circuit (10) and control connection of the first detec-
tion circuit; and the first detection circuitis configured
to detect the duty ratio of PWM output by the main
control circuit (10), so as to control the luminance of
the lighting circuit (30).

The control circuit according to claim 1, wherein the
first chip (31) is in signal connection or electrical con-
nection with the main control circuit (10), and the
second chip (32) is in signal connection with the main
control circuit (10) through the first chip (31).

The control circuit according to claim 1, wherein the
motor driving circuit (20) and the lighting circuit (30)
are directly connected with the main control circuit
(10) through a wire harness.

The control circuit according to claim 1, wherein the
motoris a DC brushless motor, and the motor driving
circuit (20) is configured to detect the duty ratio of
PWM output by the main control circuit (10), so as
to control arotating speed ofthe DC brushless motor.

The control circuit according to claim 1, wherein the
control circuit (100) further comprises a radio fre-
quency receiving circuit (50), an output end of the
radio frequency receiving circuit (50) is connected
with a signal input end of the main control circuit (10),
and the main control circuit (10) is configured to re-
ceive a signal of the radio frequency receiving circuit
(50), and send a motor driving signal to the motor
driving circuit (20), and/or send a luminance signal
and/or a color temperature signal to the lighting cir-
cuit (30) for lighting.

The control circuit according to claim 6, wherein the
control circuit (100) further comprises a prompting
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10.

1.

12.

13.

circuit (60), an input end of the prompting circuit (60)
is connected with the output end of the radio frequen-
cy receiving circuit (50), and the output end of the
prompting circuit (60) is connected with an input end
of the main control circuit (10).

The control circuit according to claim 1, wherein the
control circuit (100) further comprises a memory cir-
cuit (70), and the motor driving circuit (20) and/or the
lighting circuit (30) is connected with the memory
circuit (70); the memory circuit (70) comprises a stor-
age circuit and a timing circuit, the storage circuit is
configured to store a working state of the lighting
apparatus (200) before being turned off, the timing
circuitis configured to record a turning-off time of the
lighting apparatus (200), and the main control circuit
(10) is configured to compare the turning-off time
with a state switching window time in length, and
control switching of the working state of the lighting
apparatus (200) according to a comparison result.

A lighting apparatus, wherein the control circuit (100)
according to any one of claims 1-8 is applied.

A lighting system, comprising the lighting apparatus
(200) according to claim 9, a first control terminal
(310) and/or a second control terminal (320), where-
in the first control terminal (310) is electrically con-
nected with the main control circuit (10) of the lighting
apparatus (200), the second control terminal (320)
is in signal connection with the main control circuit
(10) of the lighting apparatus (200), and the lighting
system is configured to control a working state of the
lighting apparatus (200) through the first control ter-
minal (310) and/or the second control terminal (320).

The lighting system according to claim 10, wherein
the working state ofthe lighting apparatus (200) com-
prises one or more of color temperature, luminance
and a rotating speed of a motor of the lighting appa-
ratus (200).

The lighting system according to claim 10, wherein
the lighting system further comprises a memory cir-
cuit (70), the first control terminal (310) and the sec-
ond control terminal (320) are respectively config-
ured to control the working state of the lighting ap-
paratus (200), and the working state of the lighting
apparatus (200) is synchronized through the mem-
ory circuit (70).

The lighting system according to claim 10, wherein
a switching order of the color temperature of the light-
ing apparatus (200) is: a first color temperature > a
second color temperature > an average value of the
first color temperature and the second color temper-
ature.
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The lighting system according to claim 10, wherein
the first control terminal (310) is a wall switch, and
the wall switch is configured to adjust the working
state of the lighting apparatus (200) by a count of
times the wall switch being pressed and comparing
a turning-off time of the wall switch.

The lighting system according to claim 10, wherein
the second control terminal (320) is a remote con-
troller, and the remote controller is configured to: re-
alize switching of color temperature of the lighting
apparatus (200) by continuously operating a switch
button on the remote controller; realize changing of
luminance of the lighting apparatus (200) by contin-
uously operating a luminance adjustment button on
the remote controller; realize changing of a rotating
speed of a motor of the lighting apparatus (200) by
continuously operating awind speed adjustment but-
ton on the remote controller; the second control ter-
minal (320) is configured to control a stepless
change of the luminance of the lighting apparatus
(200); and/or the second control terminal (320) is
configured to control a stepless change of the rotat-
ing speed of the motor of the lighting apparatus (200).
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