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1
LED DIMMING METHOD, REGULATABLE
LED DREVER, ELECTRONIC APPARATUS
AND READABLE STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION

The present disclosure claims the priority to 2 Chinese
patent application No. CN201810991517X, filed with the
China Patent Office on Aug. 28, 2018 and entitled “A
regulatable LED driver and LED dimming method”, the
content of which is incorporated herein by reference in
entirety.

TECHNICAL FIELD

The present disclosure relates to the field of LED tech-
nologies, and in particalar to an LED dimming method, a
regulatable LED driver, an elecironic apparatus, and a
readable storage medium.

BACKGROUND OF THE INVENTION

With the rapid development of science and technology,
LED products are continuously developed and replaced,
LED products are initially required for enabling energy
saving while achieving illumination, now, with the increase
and transformation of the application fields of LED prod-
ucts, LED products are no longer just required for illumi-
nation and energy saving, requirements are further made on
technical indexes such as a brightness, a color temperanure
and a color of the LED products. However, after the existing
LED lamps are installed in the same place, they usually only
luminate at a fixed brightness, color temperature and color,
and they can only be switched wholly, such that it is not only
difficult to meet the demands of changes in brightness, color
temperature and color of LED products, but also would
damage the service life of power supply and lamp beads
because the LED lamps are in a state of high brightness and
high color temperature for a long period of time, which is not
favorable to the long-term and constant use of the LED
products. Therefore, smart LED products with variable
technical indexes such as a brightness, a color temperature
and a color have become the goals that we pursue.

BRIEF DESCRIPTION OF DRAWINGS

The present disclosure will be further described below in
conjunction with the accompanying drawings and embodi-
ments, in which:

FIG. 1 is a structural block diagram of a regulatable L.ED
driver provided by the present disclosure;

FIG. 2 is a structural block diagram of another regulatable
LED driver provided by the present disclosure;

FIG. 3 is a stractyral block diagram of a main power
supply circuit provided by the present disclosure;

FIG. 4 is a circuit schematic diagram of an opticaily
coupling circuit provided by the present disclosure;

FIG. 5 is a circuit schematic diagram of a switch power
supply control circuit provided by the present disclosure;

FIG. 6 is a circuit schematic diagram of a transformer, a
voltage regulating circuit, and a dimming circuit provided
by the present disclosure;

FIG. 7 is a circuit schematic diagram of a pre-stage PFC
circuit provided by the present disclosure;
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FIG. 8 is a circuit schematic diagram of another main
power supply circuit and dimming circuit provided by the
present disclosure;

FIG. 9A is a circuit schematic diagram of a front panel
circuit provided by the present disclosure;

FIG. 9B is a circuit schematic diagram of a Bluetooth chip
provided by the present disclosure; _

FIG. 9C is a circuit schematic diagram of a first interface
provided by the present disclosure;

FIG. 9D is a circuit schematic diagram of a second
interface provided by the present disclosure;

FIG. 9E is a circuit schematic diagram of a third interface
provided by the present disclosure;

FIG. 9F is a circuit schematic diagram of a fourth inter-
face provided by the present disclosure;

FIG. 9G is a circuit schematic diagram of a fifth interface
provided by the present disclosure;

FIG. 9H 1s a circuit schematic diagram of a clock circuit
provided by the present disclosure;

FIG. 91 is a circuit schematic diagram of a reset circuit
provided by the present disclosure;

FIG. 9] is a circuit schematic diagram of a filter circuit
provided by the present disclosure;

FIG. 10 is a flow chart of an LED dimming method
provided by the present disclosure;

FIG. 11 is a flow chart of another LED dimming method
provided by the present disclosure; and

FIG. 12 is a schematic diagram of an electronic apparatus
provided by the present disclosure,

List of Reference signs: 180-—regulatable LED driver;
110—Bluetooth module; 126 Bluetooth control module;
130—dimming circuit; 140—main power supply circuit;
142—optically coupling circuit; 144—switch power supply
control circuil; 146—iransformer; 148—voltage regulating
circuit; 150—LED load; 160—control terminal; 170—pre-
stage PFC circuit; 181—front panel control circuit; 182
clock circuit; 183—reset circuit; 184—filter circunit; 200—
elecironic  apparatus;  203—memeory; 204—storage
controller; and 205—-processor.

DETAILED DESCRIPTION

In order to make the object, technical solution and advan-
tages of the present disclosure clearer, the technical solu-
tions of the present disclosure will be clearly and completely
described in the foliowing with reference to the accompa-
nying drawings, and it is apparent that the described embodi-
ments are some but not all of the embodiments of the present
disclosure. The components of the present disclosure, which
are generally described and illustrated in the figures herein,
may be arranged and designed in a varlety of different
configurations,

Therefore, the detailed description of the embodiments of
the preseni disclosure set forth in the accompanying draw-
ings is not intended to limit the claimed scope of the present
disclosure, but illustrate only selected embodiments of the
present disclosure. All other embodiments, obtained by
those skilled in the art in light of the embodiments of the
present invention without inventive efforts, will fall within
the claimed scope of the present disclosure.

It should be noted that similar reference numerals and
letters indicate similar items in the following figures, and
therefore, once an item is defined in a drawing, it is not
necessary to further define or explain it in the subsequent
drawings. It should also be indicated that various embodi-
ments in the description are described in a progressive
manner, and each embodiment focuses on differences from
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other embodiments, and the same similar parts between
various embodiments may be referred to each other.

1n the description of the present disclosure, it should be
indicated that orientation or positional relations indicated by
terms such as “center”, “up”, “down”, “left”, “right”, “ver-
tical”, “horizontal”, “inside”, and “outside” are based on the
orientation ot positional relalions as shown in the figures, oF
the conventionally placed oricntation or positional relation-
ship when the inventive product is used, only for facilitating
description of the present disclosure and simplifying the
description, rather than indicating or implying that the
referred devices or elements must be in a particular orien-
tation or constructed or operated in the particular orientation,
and therefore they should not be construed as limiting the
present disclosure. In addition, terms such as “first”, “sec-
ond”, “third” and “fourth” are used only for distinguishing
the description, and should not be understood as indicating
or implying to have importance in relativity.

In addition, terms “horizontal”, “vertical”, “overhang-
ing”, etc. are not intended to mean that the member is
required to be absolutely horizontal o overhanging, but may
be slightly inclined. ¥or example, the term “horizontal”
merely means that its direction is more horizontal with
respect to “vertical”, and does not mean that the structure
must be completely horizontal, but may be slightly inclined.

1n the description of the present disclosure, it also should
be indicated that unless otherwise expressly specified or
defined, terms “provide”, “mount”, “couple”, and “connect”
should be understood broadly, and for example, a connection
may be a fixed connection, or a detachable connection, or an
integrated connection; may be a mechanical connection ot
an electric connection; or May be a direct connection, or an
indirect connection via an intermediate medium, or may be
an internal communication between two elements. The spe-
cific meanings of the above-mentioned terms in the present
disclosure could be understood by those skilled in the art
according to specific situations.

Optional embodiments of the present disclosure will pow
be described in detail with reference to the accompanying
drawings.

FIC. 1 is a structural block diagram of a regulatabie LED
driver provided by the present disclosure, and as shown in
FIG. 1, the present disclosure provides an optional embodi-
sment of a regulatable LED driver 100.

The regulaiable LED driver 100 includes a Bluetooth
module 110, a Bluetooth contro! module 120, a dimming
cirenit 130, and a main power supply circuit 140, The main
power supply circuit 140 is connected with the dimming
circuit 130, the dimming circuit 130 is configured to be
connected with an LED load 150, the Bluetooth module 110
is comnected with the Bluetooth control module 120, the
Bluetooth coptrol module 120 is connected with the dim-
ming circuit 130, and the Bluetooth module 110 is config-
ured to be connected with a control terminal 160.

When a display parameter of the LED load 1501is adjusted
remotely, a first dimming instruction may be sent by the
control ierminal 160. The control terminal 160 may be &
smart terminal apparatus, such as a mobile phone, 2 personal
computer and a PAD.

The Bluetooth module 110 may be in Bluetooth connec-
tion with the control terminal 160 in advance, and the
Bluetooth module 110 may receive the first dimming
instraction sent by the control terminal 160 and send the first
dimming instruction to the Bluetooth control module 120.

The Bluetooth control module 120 is confi gured to control
the dimming circuit 130 to regulate (adjust) an output power
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4
outputted to the LED load 150 according to the first dim-
mming instruction, so as to adjust a display parameter of the
LED load 150.

The Bluetooth control module 120 is 2 Bluetooth mesh
control board, which may network a plurality of regulatable
LED driver 100 with the mesh technology, so that the
control terminal 160 may remotely control a plurality of the
regulatable LED driver 184,

The display parameter of the LED load 150 includes 2
brightness, a color temperature or a color of the LED load
150.

Herein, the power supply of the Bluetooth module 118
may be continuously powered by 2 Biuetooth auxiliary
winding circuit, after the power supply switch of the regi-
latable LED driver 100 js turned on, the power supply
indicator light on the regulatable LED driver 100 lights up,
and the main power supply circuit 140 starts to work, and
supplies power (o each of the power consuming modiles of
the regulatable LED driver 100.

The dimming circuit 130 may regulate a voltage or
current outputted to the LED load 150, when a brightness of
the LED load 150 is adjusted to increase, the voltage or
current ouiputted to the LED load 150 may be increased, that
is, the outpui power outputted to the LED load 150 is
increased, such that the brightness of the LED load 150 is
increased, in this way, a color temperature Or 2 color of the
LED load 150 may be adiusted accordingly, therefore, the
display parameter of the LED load 150 may be flexibly
adjusted by remotely controlling the regulatable LED driver
100 through the control terminal 160.

In addition, in case of no control terminal 160, or in case
that the control terminal 160 cannot be connected with the
regulatable LED driver 100, there is a dimming knob further
included, that is, a dimming knob is provided on the Blu-
eiooth mesh control board, and a user may input a second
dimming instruction by adjusting the dimming knob, that is,
the dimming knob is configured to input the second dim-
ming instruction, and there is a Bluetooth control module
120 further configured to control the dimming circuit 130 to
regulate an output power outputted to the LED load 150
according to the second dimming instruction, so as to adjust
a display parameter of the LED load 150.

In case of receiving the fisst dimming instruction and the
second dimming instruction at the same time, the Bluetooth
controt module 120 preferably responds to the second dim-
ming instruction, and does not respond to the first dimming
instruction, that is, regulating the output power oukputted to
the LED load 150 according to the second dimming instruc-
tion, in case of receiving the first dimming instruction and
then the second dimming instruction successively, that is, in
case of receiving the first dimming instruction first, and then
receiving the second dimming instruction, it responds to the
dimming instruction received later, that is, the second dim-
ming instruction.

Of course, the Bluetooth conirol module 120 may also set
its own rules, that is, after receiving two dimming instruc-
tions, the Bluetooth control module 120 may select one of
the dimming instructions to respond according to the seif-set
rules.

Optionally, FIG. 2is2 structural block diagram of another
regulatable LED driver provided by the present disclosure,
which provides a possible implementation of a regulatable
LED driving power supply, specifically, referring to FIG. 2
the regulatable LED driver 100 further includes a pre-stage:
PEC circuit, the pre-stage PFC circuit is connected with an
input power supply. the pre-stage PFC circuif is connected
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with the main power supply circoit 140, and the main power
supply circuit 140 is connected with the dimming circuit
130.

The pre-stage PFC circuit 170 is configured to boost the
input power supply, that is, the input power supply is a 220V
commercial power supply, and it is boosted by the pre-stage
PFC circuit 170 to 400V and then outputted to the main
power supply circuit 140.

Optionally, FIG. 3 is a structural block diagram of a main
power supply circuit provided by the present disclosure,
which provides a possible implementation of a main power
supply circuit, specifically, referring to FIG. 3, the main
power supply circuit 140 includes an optically coupling
circuit 142, a switch power supply control circuit 144, a
transformer 146 and a voltage regulating circuit 148, the
optically conpling circuit 142 is connected with the switch
power supply control circuit 144 and the dimming circuit
130 respectively, the switch power supply control circuit 144
is comnected with the pre-stage PPC circuit, the switch
power supply control circuit 144 is connected with the
transformer 146, the transformer 146 is connected with the
vollage regulating circuit 148, and the voltage regulaling
circuit 148 is connected with the dimming circuit 139.

Optionally, FIG. 4 is a circoit schematic diagram of an
optically coupling circuit provided by the present disclosure,
which provides an implementation of an optically coupling
circuit, specifically, referring to FIG. 4, the optically cou-
pling circuit 142 includes an optical coupler Ul, a frst
capacitor C1, a second capacitor C2, a first resistor R1, a
second resistor R2, a third resistor R3, a fourth resistor R4,
a fifth resistor RS and a first diode D1, an output end of the
optical conpler U1 is connected with the main power supply
circuit 140, an input end of the optical coupler U1 is
connected with one end of the first capacitor C1, the input
end of the optical coupler Ul is also connected with a
cathode of the first diode D1, the other end of the first
capacitor C1 is connected with the main power supply
circuit 140, one end of the first capacitor C1 is connected
with one end of the first resistor R1, and the other end of the
first resistor R1 is connected with the main power supply
circuit 140, the cathode of the first diode D1 is connected
with one end of the second resistor R2 and one end of the
second capacitor C2 respectively, an anode of the first diode
D1 is grounded, the other end of the second resistor R2 and
the other end of the third resistor R3 are connected with the
main power supply circuit 140, the other end of the third
resistor R3 is connected with the other end of the second
capacitor C2 and one end of the fourth resistor R4, one end
of the fourth resistor R4 is connected with the first diode D1,
the other end of the fourth resistor R4 is grounded, one end
of the fourth resistor R4 is also connected with one end of
the fifth resisior RS, and the other end of the fifth resistor RS
is grounded.

Optionally, FIG. 5 is a circuit schematic diagram of a
switch power supply control circuit provided by the present
disclosure, which provides a possible implementation of a
switch power supply control circuit, specifically, referring to
FIG. 5, the switch power supply controt circuit 144 includes
a sixth resistor R6, a seventh resistor R7, an cighth resistor
RS, a ninth resistor R9, a tenth resistor R10, an eleventh
resistor R11, a twelfth resistor R12, a thirteenth resistor R13,
a second diode D2, a third diode D3, a fourth diode D4, a
fifth diode D5, a sixth diode D6, a seventh diode D7, an
eighth diode D8, a third capacitor €3, a fourth capacitor C4,
a fifth capacitor C3, a sixth capacitor C6, a seventh capacitor
C7, an eighth capacitor C8, a ninth capacitor C9, a tenth
capacitor C10, a first field effect tube Q1, a second field
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effect tabe 2, a first triode Q3 and a switch power supply
chip U2, one end of the sixth resistor R6 is connected with
the pre-stage PFC circuit, the other end of the sixth resistor
R$ is connected with the switch power supply chip U2 and
one end of the seventh resistor R7, one end of the eighth
resistor R8 and one end of the ninth resistor R9 are con-
nected with the pre-stage PFC circuit, the other end of the
eighth resistor R8 and the other end of the ninth resistor R9
are connected with an anode of the third diode D3, an anode
of the second diode D2 is connected with one end of the third
capacitor C3, and the other end of the third capacitor C3 is
grounded, one end of the tenth resistor R10, one end of the
eleventh resistor R11 and one end of the twelfth resistor R12
are connected with the switch power supply chip U2, and the
other end of the tenth resistor R18 is grounded, the other end
of the eleventh resistor R11 is connected with the pre-stage
PRC circuit, the other end of the twelfth resistor R12 is
connected with one end of the fourth capacitor C4, the other
end of the fourth capacitor C4 is grounded, and a cathade of
the second diode D2 is connected with one end of the fifth
capacitor C5, the other end of the fifth capacitor C5 is
connected with the switch power supply chip U2, a gate of
the first field effect tube Q1 is connected with the switch
power supply chip U2, a source of the first field effect tube
Q1 is connected with the switch power supply chip U2, a
drain of the first field effect tube Q1 is connecied with the
pre-stage PFC circuit, a gate of the second field effect tube
Q2 is connected with a locked switch power sapply chip U2,
a drain of the second field effect tube Q2 is connected with
the switch power supply chip U2, a source of the second
ficld effect tube Q2 is grounded, one end of the sixth
capacitor C6 is commected with the pre-stage PFC circuit, the
other end of the sixth capacitor C6 is connected with one end
of the seventh capacitor C7, and the other end of the seventh
capacitor C7 is grounded, 2 cathode of the third diode D3 is
connected with the pre-stage PFC circuit, an anode of the
third diode D3 is connected with the transformer 146 and a
cathode of the fourth diode D4, an anode of the fourth diode
D4 is grounded, a cathode of the fifth diode D5 and a
cathode of the sixth diode D6 are both connected with one
end of the eighth capacitor C8, one end of the ninth capacitor
C9 is connected with the anode of the fourth diode D4, the
other end of the ninth capacitor C% is grounded, one end of
the thirteenth resistor R13 is connected with one end of the
eighth capacitor C8, a base of the first triode Q3 is connected
with a cathode of the seventh diode D7, an emitter of the first
triode Q3 is connected with an anode of the eighth diede DS,
a cathode of the eighth diode D8 is connected with the
switch power supply chip U2, the cathode of the eighth
diode D8 is connected with one end of the tenih capacitor
C10, the other end of the tenth capacitor C1€ is grounded,
an anode of the seventh diode D7 is grounded, and the other
end of the eighth capacitor C8 is grounded.

The model of the switch power supply chip U2 is
NCP1392.

Optionally, FIG. 6 is a circuit schematic diagram of a
transformer, a voltage regulating circuit, and a dimming
circuit provided by the present disclosure, which provides a
possible implementation of a transformer, a voltage regu-
lating circuit, and a dimming circuit, specifically, referring to
FIG. 6, a primary side coil of the transformer 146 is
connected with the switch power supply control circuit 144,
and a secondary side coil of the transformer 146 is connected
with the dimming circuit 130.

The voltage regulating circuit 148 includes a micro con-
trol chip U3, a buck chip U4, a power supply chip U3, a
fourteenth resistor R14, a fifteenth resistor R13, a sixteenth
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resistor R16, an eleventh capacitor C11, a twelfth capacitor
C12, and a thirteenth capacitor C13, a fourteenth capacitor
C14 and a ninth diode D9, the micro confrol chip U3 is
connected with the secondary side coil of the transformer,
the micro control chip U3 is connected with the dimming
circuit 130, an anode of the ninth diode D9 is connected with
the secondary side coil of the transformer, a cathode of the
ninth diode D9 is connecied with the buck chip U4, the
cathode of the ninth diode D9 is also connected with one end
of the eleventh capacitor C11, and the other end of the
eleventh capacitor C11 is connected with the secondary side
coil of the transformer, one end of the fourteenth resistor
R14 is connected with the secondary side coil of the (rans-
former, the other end of the fourteenth resistor R14 is
connected with one end of the fificenth resistor R15, the
other end of the fifteenth resistor R15 is grounded, one end
of the twelfth capacitor C12 15 connected with the power
supply chip US, the other end of the twelith capacitor C12
Is grounded, one end of the thirteenth capacitor C13 is
connected with the buck chip U4, the other end of the
thirteenth capacitor C13 s connected with the secondary
coil side of the transformer, one end of the sixteenth resistor
R16 is connected with the micro controller chip U3, the
other end of the sixteenth resistor R16 is connected with one
end of the fourteenth capacitor C14, and the other end of the
fourteenth capacitor C14 is grounded.

Herein, the model of the micro control chip U3 is
Q-65DN3LLHS, the model of the buck chip U4 is
AMS1117, and the model of the power supply chip U5 is
MPG6922.

The dimming circuit 130 is a post-polarization dimming
chopper circuit,

The post-polarization dimming chopper circuit includes a
fifteenth capacitor C13%, a sixteenth capacitor C16, a seven-
teenth resistor R17, an eighteenth resistor R18, a nincteenth
resistor R19, and a third field effect tube Q4, one end of the
fifteenth capacitor C15, one end of the sixteenth capacitor
C16, one end of the seventeenth resistor R17, one end of the
eighteenth resistor R18, and one end of the nineteenth
resistor R19 are all connected with the Imicro control chip
U3, the other end of the fifteenth capacitor C15, the other
end of the sixteenth capacitor C16, the other end of the
seventeenth resistor R17, the other end of the eighteenth
resistor R18, and the other end of the nineteenth resistor R19
are all grounded, a source of the third field effect tube 4 is
grounded, a gate of the third field effect tube Q4 is connected
with the LED load 150, and a drain of the third field effect
tube (4 is connected with the optically coupling circuit 142.

Optically, FIG. 7 is a circuit schematic diagram of a
pre-stage PFC circuit provided by the present disclosure,
which provides a possible implementation of a pre-stage
FEC circuit, specifically, referring to FIG. 7, FIG. 7 is a
circuit schematic diagram of the pre-stage PFC circuit 170,
and the connection relationship of each element in the
pre-stage PFC circuit 170 are as shown in FIG. 7.

Optionally, the present disclosure further provides another
possible implementation regarding to the main power supply
circuit 140 and the dimming circuit 130;

HFIG. 8 is a circuit schematic diagram of another main
power supply circuit and dimming circuit provided by the
present disclosure, referring to FIG. 8, the swiich power
supply control circuit 144 includes: a thirty-ninth resistor
R39, a fortieth resistor R40, a forty-first Resistor R41, a
forty-second resistor R42. a forty-third resistor R43, a
forty-fifth resistor R45, a forty-sixth resistor R46, a forty-
seventh resistor R47, a forty-eighth resistor R48, a forty-
ninth resistor R49, a fiftieth resistor R50, a fifty-first resistor
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RS31, a fifty-second resistor R32, a fifty-third resistor R53, a
fifty-fourth resistor R54, a fifty-fourth resistor R55, a fifty-
seventh resistor R57, a power supply management chip U7,
a nineteenth capacitor C19, a twenty-second capacitor C22,
a twenty-third polarity capacitor C23, a twenty-foyrth
capacitor C24, a twenty-fifth capacitor C25, a twenty-sixth
capacitor (26, a twenty-seventh capacitor €27, a twelith
diode D12, a fourteenth diode D14, a fifteenth diode D15, a
second triode Q6, and a fifth field effect tube Q7.

Herein, one end of the thirty-ninth resistor R39, one end
of the fortieth resistor R40, and one end of the nineteenth
capacitor C19 are all connected with the pre-stage PFC
circuit and one end 1 of a primary coil in the transformer
146, the other end the thirty-ninth resistor R39, the other end
of the fortieth resisior R40, and the other end of the
nineteenth capacitor C19 are all connected with a negative
electrode of the twelfth diode D12; a positive electrode of
the twelfth diode D12 is connected with the other end 3 of
the primary coil in the transformer 146 and a drain of the
fifth field effect mbe Q7 respectively; a source of the fifth
field effect tube Q7 is connected with one end of the
fifty-first resistor R51, one end of the fifty-second resistor
RS2, one end of the fifty-third resistor R33, one end of the
fifty-fourth resistor R54 and one end of the fifty-fifth resistor
RSS respectively; a gate of the fifth field effect tube Q7 is
connected with a positive elecirode of the fificenth diode
D15, one end of the forty-seventh resistor R47 and one end
of the forty-ninth resistor R49 respectively; the other end of
the forty-ninth resistor R49 is connected with one end of the
fifty-first resistor R51 and a source of the fifth field effect
tube Q7 respectively; a negative electrode of the fifteenth
diode D15 is connected with one end of the forty-fifth
resistor R45; the other end of the forty-fifth resistor R4S is
connected with the power supply management chip U7
(optionally connected to a pin 6 of the power supply
management chip U7) and the other end of the forty-seventh
resistor R47 respectively; and the other end of the fifty-
second resistor R52, the other end of the fifty-third resistor
R53, the other end of the fifty-fourth resistor R54, and the
other end of the fifty-fifth resistor R55 are all grounded;

The other end of the fifty-first resistor R51 is connected
with one end of the twenty-seventh capacitor C27, the power
supply management chip U7 (optionally, a pin 3 of the
power supply management chip U7), and one end of the
forty-sixth resistor R46 respectively; the other end of the
twenty-seventh capacitor C27 is grounded; the other end of
the forty-sixth resistor R46 is connected with an emitter of
a second triode Q6; a base of the second trinde Q6 is
connected with one end of the twenty-fifth capacitor C25
and one end of the fiftieth resistor R50 respectively; a
callector of the second triede Q6 is connected with the
power supply management chip U7 {opiionally, a pin § of
the power supply management chip U7), the other end of the
twenty-second capacitor C22, and the optical coupler U8
(optionally, a pin 4 of the optical coapler US), respectively;
the other end of the twenty-fifth capacitor C25 jg grounded;
the other end of the twenty-second capacitor (22 is
grounded; and the other end of the fiftjeth resistor R50 is
connected with the optical coupler U8 (optionally, apin4 of
the optical coupler US8);

One end of the twenty-sixth capacitor C26 and one end of
the forty-eighth resistor R48 each are connected with the
power supply management chip U7 (optionally, a pin 2 of
the power supply management chip U7) and one end of the
fifty-seventh resistor R57 respectively; the other end of the
twenty-sixth capacitor C26 and the other end of the forty-
eighth resistor R48 are all connected with the power supply
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management chip U7 (optionally, a pin 1 of the power
supply management chip U7); the other end of the fifty-
seventh resistor R57 is connected with the optical coupler
U8 (optionally, a pin 3 of the optical coupler U8) and one
end of the fifty-eighth resistor RS8 respectively; and the
other end of the fifty-eighth resistor R58 is grounded.

One end 4 of an induction coil in the transtormer 146 is
grounded; the other end 5 of the induction coil in the
transformer 146 is connected with a positive electrode of the
fourteenth diede D14; a negative electrode of the fourteenth
diode D14 is connected with one end of the forty-third
resistor R43; the other end of the forty-third resistor R43 is
connected with a positive electrode of the twenty-third
polarity capacitor C23, one end of the twenty-fourth capaci-
tor C24, one end of the foriy-second resistor R42, and the
power supply management chip U7 (optionally, a pin 7 of
the power supply management chip U7), respectively; a
negative electrode of the twenty-third polarity capacitor C23
and the other end of the twenty-fourth capacitor C24 are
respectively grounded GND; the other end of the forty-
second resistor R42 is connected with one end of the
forty-first resistor R41; the other end of the forty-first
resistor R41 is connected with one end of the thirty-ninth
resistor R39 and the pre-stage PRC circuit, respectively.

Optionally, the model of the power supply management
chip U7 may be UC3844. The model of the twelfth diode
D12 may be R$IM. The model of the fifteenth diode D15
may be 1N4148. The model of the fifth field effect tube Q7
may be NMOS-STD16N65MS5.

Still referring to FIG. 8, the optically coupling circuit 142
includes: a forty-fourth resistor R44, a fifty-sixth resistor
R36, a fifty-eighth resistor R58, a fifty-ninth resistor RS9, a
sixtieth resistor R6®, an optical coupler U8, a twenty-eighth
capacitor C28, and a voltage regulating tube ©9;

One end of the fifty-sixth resistor R56 is connected with
the optical coupler U8 (optionally connected to a pin 1 of the
optical coupler U8}; the optical coupler U (optionally, a pin
2 of the optical coupler U8) is connected with z cathode of
the voltage regulating tube U9 and one end of the twenty-
cighth capacitor C28 respectively; an anode of the voltage
regulating tube U9 is connected with one end of the fifty-
ninth resistor RS9, one end of the sixtieth resisior R60, and
an analog ground AGND, respectively; the other end of the
fifty-ninth resistor R39 and the other end of the sixticth
tesistor R6( are connected with a reference electrode of the
voltage regulating tobe U9, the other end of the twenty-
eighth capacitor C28, and one end of the forty-fourth resistor
Rd4, respectively; the optical coupler US {optionally, a pin
3 of the optical coupler U8) is connected with the other end
of the fifty-seventh resistor R57 and one end of the fifty-
eighth resistor R58 respectively; the optical coupler U8
(optionally, a pin 4 of the optical coupler U8} is connected
with the other end of the fiftieth resistor RS0; the other end
of the fifty-cighth resistor R58 is grounded.

Optionally, the model of the optical coupler U8 may be
PC817. The model of the voltage regulating tube U9 may be
TLA31.

Still referring to FIG. §, the voltage regulating circuit 148
includes: a thirteenth diode D13, a twentieth polarity capaci-
tor C20, a twenty-first capacitor €21, and a buck chip Ue;
herein, one end 7 of a second secondary coil in the trans-
former 146 is connected with a negative electrode of the
twentieth polarity capacitor C20, the buck chip Ué (option-
ally, a pin GND of the buck chip U6), one end of the
twenty-first capacitor C21 and a protective ground PGND
respectively; the other end 9 of the second secondary coil in
the transformer 146 is connected with a positive electrode of
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the thirteenth diode D13; a negative electrode of the thir-
teenth diode D13 is connected with a positive electrode of
the twentieth polarity capacitor C20 and the buck chip U6
{optionally, a pin Vin of the buck chip U6) respectively; the
buck chip U6 (opticnally, a pin Vout of the buck chip U6} is
conticcled with the other end of the twenty-first capacitor
C21.

Optionally, the model of the buck chip U6 may be
AMS1117. The model of the thirteenth diode D13 may be
5826.

SuH referring to FIG. 8, the dimming circuit 130 includes:
a sixty-first resistor R61, a sixty-second resistor R62, a
sevenieenth polarity capacitor C17, an cighteenth pelarity
capacitor C18, a tenth diode D19, an eleventh diode b1,
and a fourth field effect be Q3.

Herein, one end 6 of a first secondary coil in the trans-
former 146 is connected with a negative elecirade of the
seventeenth polarity capacitor C17, a negative electrode of
the eighteenth polarity capacitor C18, ane end of the sixty-
first resistor R61, one end of the sixty-second resistor R&2,
an analog ground AGND and 2 source of the fourth field
effect tube Q5 respectively; a positive elecirode of the
seventeenth polarity capacitor C17, a positive electrode of
the eighteenth polarity capacitor C18, the other end of the
sixty-first resistor R61 and the other end of the sixty-second
resistors R62 are all connected with a negative electrode of
the tenth diode D18, a negative electrode of the eleventh
diode D11, one end of the fifty-sixth resistor R56, one end
of the forty-fourth resistor R44, and a second interface J2,
respectively; a positive electrode of the tenth diode D¢ and
a positive clectrode of the eleventh diode DI1 are all
connected with the other end 11 of the first secondary coil
in the transformer 146; a drain of the fourth field effect tube
Q5 is connected with a third interface J3; and a gate of the
four field effect tube Q5 acquires 4 PWM signal through a
first interface J1.

Optionally, the model of the fourth field effect tube Q%
may be NMOS-LR7843,

Further, the fourth field effect tube Q3 in the dimming
circuit 130 shown in FIG. 8§ above is able to be controted,
S0 as to control a display parameter of the LED load. A
possible implementation of the front panel circuit is given
below. The front panel circuit may control the fourth field
effect tube Q5 remotely or manually. Optionally, in order to
enable the remote control function, the front panel circuit is
provided with a low power Bluetooth chip having the
functions of the Bluetooth module and the Bluetooth control
module involved in the present disclosure. In order to enable
the manual input function, the front pane? circuit also has an
input interface, o as to connecl to a plurality of different
input apparatuses such as a dimming knob, a touch screen,
and a voice control input apparatus, so that the user may
directly control the fourth field effect tube Q5. FIG. 9A is a
circuit schematic diagram of a front panel circuit provided
by the present disclosure, FIG. 9B is a circuit schematic
diagram of 4 Bluetooth chip provided by the present disclo-
sure, FIG. 9C is a circuit schematic diagram of a first
interface provided by the present disclosure, FIG. 9D is a
circuit schematic diagram of a second interface provided by
the present disclosure, FIG. 9E is a circuit schematic dia-
gram of a third interface provided by the present disclosure,
FIG. 9F is a circuit schematic diagram of a fourth interface
provided by the present disclosure, and FIG, 9G is a circuit
schematic diagram of a fifth interface provided by the
preseit disclosure. Referring to FIGS. 9A to 9G, the front
panel circuit includes: a front panel control circuit 181, a
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Bluetooth chip U11, a first interface J1, a second interface
J2, a third interface J3, a fourth interface I4, and a fifth
interface J5;

"The front panel control circuit 181 includes: a sixty-third
resistor R63, a sixty-fourth resistor R64 (R2}, a thirty-third
capacitor 33, and a thirty-fifth capacitor C35;

herein, the front panel control chip U16 is electrically
connected with the first interface J1, the second interface J2,
the third interface J3, the fourth interface M, the fifth
interface J5, one end of the sixty-second resistor R62, one
end of the sixty-third resistor R63, one end of the thirty-third
capacitor C33, the thirty-fifth capacitor C35 and the Blu-
etooth ¢hip Uil respectively; the other end of the sixty-
second resistor R62 and one end of the thirty-third capacitor
(33, the other end of the sixty-third resistor R63 is con-
nected with the analog ground; and the other end of the
thirty-third capacitor C33 is connected with the analog
ground;

specifically, a pin Vss of the front panel control chip U10
is connected with one end of the thirty-fifth capacitor C35;
the other end of the thirty-fifth capacitor C35 is connected
with a pin VDD of the front panel control chip U10.

The first interface J1 is respectively electrically connected
with the analeg ground AGND {pin 3), the voltage input end
and the fourth field effect tube Q5 (pin 1} in FIG. 8, and
outputs a PWM signal o the fourth field effect tube as;

the second interface J2 is connecied with the analog
ground AGND (pin 1) and a SWITCH pin of the front panel
control chip U149 respectively, and the second interface 12 is
connected with an input apparatus, to obtain the user’s
manual control signal; referring specifically to FIG. 8, the
user’s manual controf signal obtained by the second inter-
face 12 may control the fourth field effect tube Q5, o
implement manual controf of a display parameter of the
LED load.

The third interface J3 is connected with the analog ground
AGND, the 3.3V power supply, and the front panel control
chip U0 (pin SWDIO and pin SWCLK), respectively;

specifically, the third interface J3 is used as a download
interface and may be used to download a firmware update of
a program or the front panel control chip U10. Referring to
FIG. 8 above, herein, the third interface I3 is also connected
with a drain of the fourth field effect tube Q5;

The fourth interface J4 is conneeted with one end of the
sixty-gixth resistor R66 and the front panel control chip U10
{pin LED) respectively, and the other end of the sixty-sixth
resistor R66 is connected with the 3.3V power supply;

specifically, the fourth interface 74 acts as an LED socket
and is connected with the LED load.

The fifth interface J5 is connected with the 3.3V power
supply, the front panel control chip U16 {pin USARTI1_TX,
pin USART1_RX) and a virtval ground AGND, respec-
tively;

optionally, further, FIG. 9H is a circuit schematic diagram
of a cleck circuit provided by the present disclosure; FIG. 91
is a circnit schematic diagram of a reset circuit provided by
the present disclosure; and FIG. 97 is a circuit schematic
diagram of a filter circuit provided by the present disclosure,
referring to FIGS. 9H to 9Y, the front panel control circuit
further includes: a clock circuit 182, a reset circuit 183, and
a filter circuit 184;

the clock circuit 182 includes: a twenty-ninth capacitor
C29 (C1), a thirtieth capacitor €30 (C3), and a first crystal
oscillator X1;

one end of the first crystal oscillator X1 is connected with
one end of the twenty-ninth capacitor C29 (C1) and the front
panel control chip U10 (pin 2), respectively; the other end of

10

20

25

30

35

40

43

50

33

60

63

12

the first crystal oscillator X1 is connected with one end of
the thirtieth capacitor €39 and the front panel control chip
U190 (pin 3) respectively; and the other end of the twenty-
ninth capacitor C29 and the other end of the thirtieth
capacitor C30 are all connected with the virtual ground
AGND.

The reset circuit 183 includes; a sixty-fifth resistor R65
(R3), a first reset key § 1_Key, and a thirty-second capacitor
C32 (C5);

One end of the sixty-fifth resistor R65 is connected with
the 3.3V power supply: the other end of the sixty-fifth
resistor R65 is connected with the front panel control chip
U160 (pin 7}, one end of the thirty-second capacitor C32, and
one end of the first reset key S1_Key respectively; and the
other end of the thirty-second capacitor C32 and the other
end of the first reset key S1_Key are both connected with the
virtaal ground AGND.

The filter circuit 184 includes: a first inductor L1, a
thirty-first capacitor C31 (C4), and a thirty-fourth capacitor
C34 (C8);

one end of the first inductor L1 is comnected with a
voltage input end and one end of the thirty-fourth capacitor
C34 respectively; the other end of the first inductor L1 is
connected with a 3.3V voltage and one end of the thirty-first
capacitor C31 respectively; the other end of the thirty-first
capacitor C31 and the other end of the thirty-fourth capacitor
C34 are both connected with the virtual ground AGND,
Referring to FIG. 10, FIG. 10 is a flowchart of an LED
dimming method provided by the present disclosure, when
applied to the above regulatable LED driver 100, the method
includes the following steps:

Step S110: the Bluetooth module receives a first dimming
instrection sent by the control terminal.

Step S120: the Bluetooth contrel module controls the
dimming circuit to regulate an output power outputted to the
LED load according to the first dimming instruction, so as
to adjust a display parameter of the LED load.

Those skilled in the art may clearly understand that for the
convenience and brevity of the description, the specific
working process of the foregoing method may refer to the
corresponding processes in the foregoing device, and details
are not described herein again.

In summary, the present disclosure provides a regulatable
LED driver and an LED dimming method, the regulatable
LED driver includes a main power supply circuit, a Blo-
etooth module, a Bluetooth contro! module, and a dimming
circuit, the first dimming instruction sent by the control
terminal is received through the Bluetooth module, the
Bluetooth control module controls the dimming circuit to
regultate an output power outputted to the LED load accord-
ing to the first dimming instruction, so as to adfust a display
parameter of the LED load, so that the regulatable LED
driver may be controlled by the control terminal remotely,
enabling the flexible adjustment of the parameters of the
LED load, and improving the convenience of adjusting a
display parameter of the LED load.

Referring to FIG. 11, FIG. H is a Aowchart of another
LED dimming methed provided by the present disclosure,
when applied to the above adjustable LED driver 100,
{urthering including the dimming knob, the method includes
the following steps:

Step S200: the dimming knob inputs a second dintning
instruction;

Step S201: the Bluetooth control module controls the
dimming circuit to regulate an output power outputied to the
LED load according to the second dimming instruction, so
as to adjust a display parameter of the LED load.
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The present disclosure provides a regulatabie LED driver
and an LED dimming method, the regulatable LED driver
includes a main power supply circuit, a Bluetooth module,
a Bluetooth control module, and a dimming circuit, a second
dimming instruction is inputted by the dimming knob, the
Bluetooth control module controls the dimming circuit to
regulate an output power outputted to the LED load accord-
ing to the second dimming instruction, so as to adjust a
display parameter of the LED load, so that the regulatable
LED driver may be controlled by the user manually,
enabling the flexible adjustment of the parameters of the
LED load, and improving the convenience of adjusting a
display parameter of the LED load,

It should be indicated that the procedure flow shown in
FIG. 10 and the procedure flow shown in FIG. 11 may be
performed simultanecusly or independently, and are not
limited herein.

Optionally, FIG. 12 is a schematic diagram of an elec-
tronic apparatus provided by the present disclosure; and
referring to FIG. 12, it provides a possible implementation
of an electronic apparatus. The electronic apparatus 200 is
capable of performing corresponding steps of the LED
dimming method described above to achieve the corre-
sponding technical effects. The electronic apparatus 200
may be, but is not limited to, a smart phone, a personal
computer (PC), a tablet computer, a personal digital assistant
(PDA), a mobile internet device (MID), 2 smart home
apparatus, a smart illumination apparatus, and so on. The
electronic apparatus 200 may include a regulatable LED
driver 100, an LED load 150, a memory 203, a storage
controller 204, and a processor 205.

Vartous elements, the memory 203, the storage controller
204, and the processor 205 are electrically connected
directly or indirectly to each other to implement data trans-
mission or interaction. For example, these elements may be
electrically connected with one another via one or more
communication buses or signal lines. The regulatable LED
driver 201 may include at least one software function
module that may be stored in the memory 203 in the form
of software or firmware or solidified in an operating system
{OS} of the electronic apparatus 200. The processor 205 is
configured 10 execute an executable module stored in the
memory 203, for example, a software function module and
a computer program etc. required to control the regulatable
LED driver 108, thereby controlling the technical indexes
such as a brighiness, a color emperature, and a color of the
LED load 156 through the regulatable LED driver 100. Of
course, such control may be performed manualty by the user
based on the 08 of the electronic apparatus 200, or remoteiy
controlled by other control terminals based on the wireless
communication method.

Herein, the memory 203 may be, but is not Limited to, a
random access memory (RAM), a read only memory
(ROM), a programmable read-only memory PROM), an
erasable programmable read-only memory {EPROM), an
electric erasable programmable read-only memory (EE-
PROM), etc. Herein, the memory 203 is configured to store
the program, and the processor 205 executes the progrant
after receiving the execution instruction. The access of the
processor 113 and other possible components to memory
203 may be performed under the control of the storage
controiler 204.

The processor 205 may be an integrated circnit chip with
signal processing capabilities. The above processor 205 may
be a general purpose processor, including a central process-
ing unit {CPU), a network processor (NP), and the like; or
may be a digital signal processor (DSP), an application
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specific integrated circuit (ASIC), or an field programmable
gate array (FPGA) or other programmable fogic device,
discrete gate or transistor logic device, a discrete hardware
component. Various methods, steps, and logical block dia-
grams disclosed in the present disclosure may be imple-
mented or executed. The general purpose processor may be
a microprocessor or the processor may be any conventional
processor or the like.

It should be understood that the structure shown in FIG.
12 is only a schematic structural view of the electronic
apparatus 200, the electronic apparatus 200 may further
include more or fess components than those shown in FIG,
12, or have a different configuration from what shown in
FIG. 12. Various components shown in FIG. 12 may be
implemented in hardware, software, or a combination
thereof.

INDUSTRIAL APPLICABILITY

The present disclosure provides an LED dimming
method, a regulatable LED driver, an electronic apparatus
and a readable storage medium, adding the modes of adjust-
ing a display parameter of the LED load and improving the
product performance.

Having now fully described the present invention in some
detail by way of illustration and examples for purposes of
clarity of understanding, it will be obvious to one of ordinary
skill in the art that the same can be performed by modifying
or changing the invention within a wide and equivalent
range of conditions, formulations and other parameters
withoul affecting the scope of the invention or any specific
embaodiment thereof, and that such modifications or changes
are intended to be encompassed within the scope of the
appended claims.

When a group of materials, compesitions, components or
compounds is disclosed herein, it is understood that all
individual members of those groups and all subgroups
thereof are disclosed separately. Every formulation or com-
bination of components described or exemplified herein can
be used to practice the invention, unless otherwise stated.
Whenever a range is given in the specification, for exam ple,
a temperature range, a time range, or a composition range,
all intermediate ranges and subranges, as well as all indi-
vidual values included in the ranges given are intended to be
included in the disclosure. Additionally, the end points in a
given range are to be included within the range. In the
disclosure and the claims, “and/or” means additionally or
alternatively. Moreover, any use of a term in the singufar
also encompasses plural forms.

As used herein, “comprising” is synonymous with
“including,” “containing,” or “characterized by,” and is
inclusive or open-ended and does not exclude additionai,
unrecited elements or method steps. As used herein, “con-
sisting of” excludes any element, step, or ingredient not
specified in the claim element. As used herein, “consisting
essentially of” does not exclude materials or steps that do not
malerially affect the basic and novel characteristics of the
claim. Any recilation herein of the term “comprising”,
particularly in a description of components of a composition
or in a description of elements of a device, is understood (o
encompass those compositions and methods consisting
essentially of and consisting of the recited components or
elements,

One of ordinary skill jn the art wilf appreciate that startin g
materials, device elements, analytical methods, mixtures and
combinations of components other than those specifically
exemplified can be employed in the practice of the invention
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without resort to undue experimentation. All art-known
functional equivalents, of any such materials and methods
are intended to be included in this invention, The terms and
expressions which have been employed are used as terms of
description and not of limitation, and there is no intention
that in the use of such terms and expressions of excluding
any equivalents of the features shown and described or
portions thereof, but it is recognized that various modifica-
tions are possible within the scope of the invention claimed.
The invention iHustratively described herein suitably may be
practiced in the absence of any element or elements, limi-
tation or limitations which is not specifically disclosed
hetein. Headings are used herein for convenience only,

All publications referred to herein are incorporated herein
to the extent not inconsistent herewith. Some references
provided herein are incorporated by reference to provide
details of additional uses of the invention. Al patents and
publications mentioned in the specification are indicative of
the levels of skill of those skilled in the art to which the
imvention pertains. References cited herein are incorporated
by reference herein in their entirety to indicate the stafe of
the art as of their filing date and it is intended thar this
information can be employed herein, if needed, to exclude
specific embodiments that are in the prior art,

The invention claimed is:
1. A regulatable LED driver, comprising: a main power
supply circuit, a Bluetooth module, a Bluetooth control
module, and a dimming circuit, the main power supply
circuit is connected with the dimming circuit, the dimming
circuit is configured to be connected with the LED load, the
Bluetooth module is connected with the Bluetooth control
module, the Bluetooth control module is connected with the
dimming circuit, and the Bluetooth module is configured to
be connected with a control terminal;
the Bluetooth module is configured (o receive a frst
dimming instruction sent by the control terminal; and

the Bluetooth control module is configured {o control the
dimming circuit to regulate an Output power outputted
to the LED load according (o the first dimming instruc-
tion, so as (o adjust a display parameter of the LED
load,

wherein the regulatable LED driver further comprises a

dimming knob;

the dimming knob is configured to input a second dim-

ming instruction; and

the Bluetooth control module is further configured to

conirol the dimming circuit to regulate an output power
outputted to the LED load according to the second
dimming instruction, so as to adjust a display parameter
of the LED load,

wherein the regulatable LED driver further comprises a

pre-stage PFC circuit, the pre-stage PFC circuit is
connected with an input power supply, the pre-stage
PFC circuit is connected with the main power supply
circuit, and the main power supply circuit is connected
with the dimming circuit,

wherein the main power supply circuit comprises an

optically coupling circuit, a switch power supply con-
trol circuit, a transformer and a voltage regulating
circuit, the optically coupling circuit is connected with
the switch power supply control circuit and the dim-
ming circuit, respectively, the switch power supply
control circuit is connected with the pre-stage PFC
circuit, the switch power supply control circuit is
connected with the transformer, the transformer is
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connected with the voltage regulating circuit, and the
voltage regulating circuit is connected with the dim-
ming circuit,

wherein the optically coupling circuit comprises an opti-

cal couple, a first capacitor, a second capacitor, a first
resistor, a second resistor, a third resistor, a fourth
resistor, a fifth resistor and a first diode, an ontput end
of the optical coupler is connected with the main power
supply circoit, an input end of the optical coupler is
connected with one end of the first capacitor, the input
end of the optical coupler is aiso connected with a
cathode of the first diode, and the other end of the first
capacitor is connected with the main power supply
circuit, one end of the first capacitor is connected with
one end of the first resistor, and the other end of the first
resistor is connected with the main power supply
circuit, the cathode of the first diode is connected with
one end of the second resistor and one end of the
second capacitor, an anode of the first diode is
grounded, and the other end of the second resistor is
connected with one end of the third resistor and the
maill power supply circuit, the other end of the third
tesistor is connected with the other end of the second
capacitor and one end of the fourth resistor, one end of
the fourth resistor is connected with the first diode, the
other end of the fourth resistor is grounded, one end of
the fourth resistor is also connected with one end of the
fifth resistor, and the other end of the fifth resistor is
grounded.

2. The regulatable LED driver according to claim 1,
wherein the switch power supply control circuit comprises a
sixth resistor, a seventh resistor, an eighth resistor, a ninth
resistor, a tenth resistor, an elevenih resistor, a twelfth
resistor, a thirteenth resistor, a second diode, a third dicde,
a fourth diode, a fifth diode, a sixth diode, a seventh diade,
an eighth diode, a third capacitor, a fourth capacitor, a fifih
capacitor, a sixth capacitor, a seventh capacitor, an eighth
capacitor, a ninth capacitor, a tenth capacitor, a first field
effect tube, a second field effect tube, a first triode and a
switch power supply chip, one end of the sixth resistor is
connected with the pre-stage PFC circuit, the other end of
the sixth resistor is connected with the switch power supply
chip and one end of the seventh resistor, one end of the
eighth resistor and one end of the ninth resistor are con-
nected with the pre-stage PFC circuit, the other end of the
cighth tesistor and the other end of the ninth resistor are
connected with an anode of the third diode, an anode of the
second diode is connected with one end of (he third capaci-
tor, and the other end of the third capacitor is grounded, one
end of the tenth resistor, one end of the eleventh resistor and
one end of the twellth resistor are connected with the switch
power supply chip, and the other end of the tenth resistor is
grounded, and the other end of the eleventh resistor is
connected with the pre-stage PFC circuit, the other end of
the twelfth resistor is connected with one end of the fourth
capacitor, the other end of the fourth capacitor is grounded,
and a cathode of the second diode {5 connected with one end
of the fifth capacitor, the other end of the fifth capacitor is
comnected with the switch power supply chip, a gate of the
first field effect wbe is connected with the switch power
supply chip, a source of the first field effect tube is connected
with the switch power supply chip, a drain of the first field
effect tube is connected with the pre-stage PFC circuit, a
gate of the second field effect mbe is connected with a
locked switch power supply chip, a drain of the second field
effect tube is connected with the switch power supply chip,
a source of the second field effect tube is grounded, one end
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of the sixih capacitor is connected with the pre-stage PFC
circuit, the other end of the sixth capactior is connected with
one end of the seventh capacitor, and the other end of the
seventh capacitor is grounded, a cathode of the third diode
is connected with the pre-stage PFC circuit, an anode of the
third diode is connected with the transformer and a cathode
of the fourth diode, an anode of the fourth diode is grounded,
a cathode of the fifth diode and a cathode of the sixth diode
are all connected with one end of the eighth capacitor, one
end of the ninth capacitor is connected with the anode of the
fourth diode, the other end of the ninth capacitor is
grounded, one end of the thirieenth resistor is connected
with one end of the eighth capacitor, a base of the first triode
is connected with a cathode of the seventh diode, an emitter
of the first triode is connected with an anode of the eighth
diode, a cathode of the eighth diode is connected with the
switch power supply chip, a cathode of the eighth diode is
connected with one end of the tenth capacitor, the other end
of the tenth capacitor is grounded, an anode of the seventh
diode iz grounded, and the other end of the eighth capacitor
is grounded.

3. The regulatable LED driver according to claim 2,
wherein a primary side coil of the transformer is connected
with the switch power supply control circuit, and a second-
ary side coil of the transformer is connected with the
dimming circuit.

4. The regulatable LED driver according to claim 3,
wherein the voltage regulating circuit comprises a micro
contro} chip, a buck chip, a power supply chip, a fourteenth
resistor, a fifteenth resistor, a sixteenth resistor, an eleventh
capacitor, a twelfth capacitor, and a thirteenth capacitor, a
fourteenth capacitor and a ninth diode, the micro conirol
chip is connected with a secondary side coil of the trans-
former, the micro control chip is connected with the dim-
ming circuit, an anode of the ninth diode is connected with
the secondary side coil of the transformer, a cathode of the
ninth diode is connected with the buck chip, a cathode of the
ninth diode is also connected with one end of the eleventh
capacitor, and the other end of the eleventh capacitor is
connected with the secondary side coil of the transformer,
one end of the fourteenth resistor is connecled with the
secondary side coil of the transformer, the other end of the
fourteenth resistor is connected with one end of the fifteenth
resistor, and the other end of the fifteenth resistor is
grounded, one end of the twelfth capacitor is connected with
the power supply chip, the other end of the twelfth capacitor
is grounded, one end of the thirteenth capacitor is connected
with the buck chip, the other end of the thiricenth capacitor
is connected with the secondary coil side of the transformer,
one end of the sixteenth resistor is connected with the micro
controller chip, the other end of the sixteenth resistor is
comnected with one end of the fourteenth capacitor, and the
other end of the fourteenth capacitor is grounded.

5. The reguiatable LED driver according to claim 4,
wherein the dimming circuit is a post-polarization dimming
chopper circuit, the post-polarization diraming chopper cit-
cuit cornprises a fifteenth capacitor, a sixteenth capacitor, a
seventeenth resistor, an eighteenth resistor, a nineteenth
resistor, and a third field effect tube, one end of the fifieenth
capacitor, one end of the sixteenth capacitor, one end of the
seventeenth resistor, one end of the eighteenth resistor, and
one end of the nineteenth resistor are all connected with the
micro control chip, the other end of the fifteenth capacitor,
the other end of the sixteenth capacitor, the other end of the
seventeenth resistor, the other end of the eighteenth resistor,
and the other end of the nineteenth resistor are all grounded,
a source of the third field effect tube is grounded, a gate of
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the third fieid effect tube is connected with the LED foad,
and a drain of the third field effect tube is connected with the
optically coupling circuit.

6. The regulatable LED driver according to claim 1,
wherein the switch power supply control circuit COmprises:
a thirty-ninth resistor, a fortieth resistor, a forty-first Resis-
tor, a forty-second resistor, a Torty-third resistor, a forty-fifth
registor, a forty-sixth resistor, a forty-seventh resistor, a
forty-eighth resistor, a forty-ninth resistor, a fifticth resistor,
a fOfty-first resistor, a fifty-second resistor, a fifty-third
resistor, a fifty-fourth resistor, a fifty-fifth resistor, a fifty-
seventh resistor, a power supply management chip, a nine-
teenth capacitor, a twenty-sccond capacitor, a twenty-third
polarity capacilor, a twenty-fourth capacitor, a twenty-fifth
capacitor, a twenty-sixth capacitor, a twenty-seventh capagci-
tor, a twelfth diode, a fourteenth diode, a fifieenth diode, a
second triode, and a fifth field effect tube;

wherein one end of the thirty-ninth resistor, one end of the

fortieth resistor, and one end of the nineteenth capacitor
are all connected with the pre-stage PFC circuit and one
end of the primary coil in the transformer, the other end
the thirty-pinth resistor, the other end of the fortieth
resistor, and the other end of the nineteenth capacitor
are all connected with a negative electrode of the
twelfth diode; a positive electrode of the twelfth diode
is connected with the other end of a primary coil of the
transformer and a drain of the fifth field effect tube
respectively; a source of the fifth field effect tube is
connected with one end of the fifty-first resistor, one
end of the fifty-second resistor, one end of the fifiy-
third resistor, one end of the fifty-fourth resistor and
one end of the fifty-fifth resistor respectively; a gate of
the fifth field effect mbe is connected with a positive
electrode of the fifteenth diode, one end of the forty-
seventh resistor and one end of the forty-ninth resistor
respectively; the other end of the forty-ninth resistor is
comnected with one end of the fifty-first resistor and a
source of the fifth feld effect tube respectively; a
negative electrode of the fifteenth diode is connected
with one end of the forty-fifth resistor; the other end of
the forty-fifth resistor is connected with the power
supply management chip and the other end of the
forty-seventh resistor respectively; and

the other end of the fifty-second resistor, the other end of

the fifty-third resistor, the other end of the fifty-fourth
resistor, and the other end of the fifty-fifth resistor are
all grounded;

the other end of the fifty-first resistor is connected with

one end of the twenty-seventh capacitor, the power
supply management chip, and one end of the forty-sixth
resistor respectively; the other end of the {wenty-
seventh capacilor is grounded; the other end of the
forty-sixth resistor is connected with an emitter of a
second triode; a base of the second (riode is connected
with onc end of the twenty-fifth capacitor and one end
of the fiftieth resistor respectively; a collector of the
second friode is connected with the power supply
mapagement chip, one end of the twenty-second
capacitor and the optical coupler, respectively; the
other end of the twenty-fifth capacitor is grounded; the
other end of the twenty-second capacitor is grounded;
and the other end of the fifticth resistor is connected
with the optical coupler;

one end of the (wenty-sixth capacitor and one end of the

forty-etghth resistor each are connected with the power
supply management chip and one end of the fifty-
seventh resistor respectively; the other end of the
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twenty-sixih capacitor and the other end of the forty-
eighth resistor are all connected with the power supply
management chip; the other end of the fifty-seventh
resistor is connected with the optical coupler and one
end of the fifty-eighth resistor, respectively; and the s
other end of the fifty-eighth resistor is grounded;
one end of an induction coi! in the transformer is
grounded; the other end of the induction coil in the
transformer is connected with a positive electrode of
the fourteenth diode; a negative electrode of the four-
teenth diode is connected with ene end of the forty-
third resistor; the other end of the forty-third resistor is
connecied with a positive elecirode of the twenty-third
polarity capacitor, one end of the twenty-fourth capaci-
tor, one end of the forty-second resistor, and the power
supply management chip, respectively; a ne gative elec-
trode of the twenty-third polarity capaciter and the
other end of the twenty-fourth capacitor are respec-
tively grounded; the other end of the forty-second
resistor is connected with one end of the forty-first
resistor; and the other end of the forty-first resistor is
connected with one end of the thirty-ninth resistor and
the pre-stage PFC circuit, respectively;
the optically coupling circuit comprises: a forty-fourth
resistor, a fifty-sixth resistor, a fifty-eighth resistor, a
fifty-ninth resistor, a sixtieth resistor, an opiical cou-
pler, a twenty-eighth capacitor, and the voltage regu-
Iating tube;
wherein one end of the fifly-sixth resistor is connected
with the optical coupler; the optical coupler is con-
nected with a cathode of the voltage regulating tube and
one end of the twenty-eighth capacitor respectively; an
anode of the voltage regulating tube is connected with
one end of the fifty-ninth resistor, one end of the
sixtieth resistor, and an analog ground respectively; the
other end of the fifly-ninth resistor and the other end of
the sixfieth resistor are connected with a reference
elecirode of the voltage regulating tube, the other end
of the twenty-eighth capacitor, and one end of the
forty-fourth resistor respectively; the opiical coupler is
connected with the other end of the fifty-seventh resis-
tor and one end of the fifty-eighth resistor respectively;
and the optical coupler is connected with the other end
of the fiftieth resistor; and the other end of the fifty-
eighth resistor is grounded;
the dimming circuit comprises: a sixty-first resistor, a
sixty-second resistor, a seventeenth polarity capacitor,
an eighteenth polarity capacitor, a tenth diode, an
eleventh diede, and a fourth fiekd effect tube;
wherein one end of a first secondary coil in the trans-
former is conmected with a negative electrode of the
seventeenth polarity capacitor, a negative electrode of
the eighteenth polarity capacitor, one end of the sixty-
first resistor, one end of the sixty-second resistor, an
analog ground and a source of the fourth field effect
tube respectively; a positive electrode of the seven-
teenth polarity capacitor, a positive electrode of the
eighteenth polarity capacitor, the other end of the
sixty-first resistor and the other end of the sixty-second
resistors are connected with a negative electrode of the
tenth diode, a negative electrode of the eleventh diode,
one end of the fifty-sixth resistor, one end of the
forty-fourth resistor, and a second interface, respec-
tively; a positive electrode of the tenth diode and a
positive electrode of the eleventh diode are both con-
nected with the other end of the firse secondary coil in
the transformer; a drain of the fourth field effect tube is
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connected with a third interface: and a gate of the four
field effect tube is connected with a PWM circuit;
the voltage regulating circuit comprises: a thirteenth
diode, a twenticth polarity capacitor, a twenty-first
capacitor, and a buck chip; and
wherein one end of a second secondary coil in the
transformer is connected with a negative electrode of
the twentieth polarity capacitor, the buck chip, one end
of the twenty-first capacitor, and a protective ground
respectively; the other end of the second secondary coil
in the transformer is connected with 2 positive elec-
trode of the thirteenth diode; a negative electrode of the
thirteenth diode is connected with a positive electrode
of the twentieth polarity capacitor and the buck chip,
respectively; and the buck chip is connected with the
other end of the twenty-first capacitor.
7. The regulatable LED driver according to claim 1,
further comprising a front panel circai,
wherein the front panel circuit comprises: a front panel
control circuit, 2 Bluetooth chip, a first interface, a
second interface, a third interface, a fourth interface,
and a fifth interface; and
the front panel conirol circuit comprises: a sixty-third
resistor, a sixty-fourth resistor, a thirty-third capacitor,
and a thirty-fifth capacitor,
wherein the front panel control chip is electrically con-
nected with the first interface, the second interface, the
third interface, the fourth interface, the fifth interface,
one end of the sixty-second resistor, one end of the
sixty-third resistor, one end of the thirty-third capacitor,
the thirty-fifth capacitor and the Bluetooth chip respec-
tively; the other end of the sixty-second resistor and
one end of the thirty-third capacitor; and the other end
of the sixty-third resistor is connected with an analog
ground; and the other end of the thirty-third capacitor
is connected with the analog ground;
the first interface is respectively electrically connected
with the analog ground, an voltage input end and the
fourth field effect tube, and outputs a2 PWM signai to
the fourth field effect tube;
the second interface is connected with the analog ground
and the front pane! conirol chip respectively, and the
second interface is connected with an input apparatus to
obtain a user’s manual control signal;
the third interface is connected with the analog ground, a
power supply, and the front panel control chip respec-
tively;
the fourth interface is connected with one end of the
sixty-sixth resistor and the front panel control chip
respectively, and the other end of the sixty-sixth resistor
is connected with the power supply;
the fifth interface is connected with the power supply, the
front panel control chip and a virtual ground respec-
tively;
the front pane! control circuit further comprises: a clock
circuit, a reset circuit, and a filtering circuit;
the clock circuit comprises: a twenty-ninth capacitor, a
thirtteth capacitor, and a first crystal oscillator;
one end of the first crystal oscillator is conpected with one
end of the twenty-ninth capacitor and the front panel
control chip respectively; the other end of the first
crystal oscillator is connected with one end of the
thirtieth capacitor and the front panel control chip
respectively; and the other end of the (wenty-ninth

capacitor and the other end of the thirtieth capacitor are
all connected with the virtual ground;
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the reset circuit comprises: a sixty-fifth resistor, a first

reset key, and a thirty-second capacitor;

one end of the sixty-fifth resistor is connected with the

power supply; the other end of the sixty-fifih resistor is
conmected with the front panel control chip, one end of
the thirty-second capacitor, and one end of the first resst
key respectively; and

the other end of the thirty-second capacitor and the other

end of the first reset key are both connected with the
virtuai ground;

the filter circuit comprises: a first inductor, a thirty-first

capacitor, and a thirty-fourth capacitor; and

one end of the first inductor is connected with a voltage

input end and one end of the thirty-fourth capacitor
respectively; the other end of the first inductor is
connected with a power supply and one end of the
thirty-first capacitor respectively: and the other end of
the thirty-first capacitor and the other end of the thirty-
fourth capacitor are both connected with the virtual
ground.

8. An LED dimming method, applied to the regulatable
LED driver according (o claim 1, wherein the regulatable
LED} driver comprises: a main power supply circuit, a
Bluetooth module, a Bluetooth control module, and a dim-
ming circuit, the main power supply circuit is connected
with the dimming circuit, the dimming circuit is configured
to be connected with the LED load, the Bluetooth module is
connected with the Bluetooth control module, the Bluetooth
control module is connected with the dimming circuit, and
the Bluetooth module is configured to be connected with a
control terminal; the method comprising;

the Bluetooth module receiving a first dimming instruc-

tion sent by the control terminal; and

the Bluetooth control module controlling the dimming

circuit to regulate an output power outputted to the
LED load according to the first dimming instruction, so
as to adjust a display parameter of the LED load.

9. The LED dimming method according to claim 8,
wherein the Bluetooth control module comprises a dimming
knob, the method further comprising:

the dimming knob inputting a second dimming instruc-

tion; and

the Bluetooth control module controlling the dimming

circuit o regulate an output power outputted to the
LED load according to the second dimming instructjon,
$0 as to adjust a display parameter of the LED load.

10. An electronic apparatus comprising a processor and a
non-volatile memory storing a plurality of computer instruc-
tions, wherein when the computer instructions are executed
by the processor, the electronic apparatus execuies the LED
dimring method according to claim §.

11. The elecironic apparatus according to claim 10,
wherein the Bluetooth contrel module comprises a dimming
knob, the electronic apparatus further comprising:

the dimming knob inputting a second dimming instruc-

tion; and

the Bluetooth control module controlling the dimming

circuit to regulaie an output power outputted to the
LED load according to the second dimming instruction,
50 as to adjust a display parameter of the LED load.

12. The LED dimming method according to claim 8,
vherein the regulatable LED driver further comprises a
re-stage PEC circuit, the pre-stage PFC circuit is connected
vith an input power supply, the pre-stage PFC circuit is
onnected with the main power supply circuit, and the main
ower supply circuit is connected with the dimming circuit.
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13. The LED dimming method according to claim 12,
wherein the main power supply circuit comprises an opti-
cally coupling circuit, a switch power supply control circuit,
a transformer and a voltage regulating circuit, the optically
coupling circuit is connected with the switch power supply
control circuit and the dimming circuit, respectively, the
switch power supply control circuit is connected with the
pie-stage PEC circuit, the switch power supply control
circuit is connected with the transformer, the transformer is
connected with the voltage regulating circuit, and the voit-
age regulating circuit is connected with the dimming circuit.

14. The LED dimming method according to claim 13,
wherein the optically coupling circuit comprises an optical
coupler, a first capacitor, a second capacitor, a first resistor,
a second resistor, a third resistor, a fourth resistor, a fifth
resistor and a first diode, an cutput end of the optical coupler
is connected with the main power supply circuit, an input
end of the optical coupler is connected with one end of the
first capacitor, the input end of the optical coupler is also
connected with a cathode of the first diode, and the other end
of the first capacitor is connected with the main power
supply circuit. one end of the first capacitor is connected
with one end of the first resistor, and the other end of the first
resistor is connected with the main power supply circuit, the
cathode of the first diode is connected with one end of the
second resistor and one end of the second capacitor, an
anode of the first diede is grounded, and the other end of the
second resistor is connected with ane end of the third resistor
and the main power supply circuit, the other end of the third
resistor is conmected with the other end of the second
capacitor and one end of the fourth resistor, one end of the
fourth resistor is connected with the first diode, the other end
of the fourth resistor is grounded, one end of the Tourth
resistor i also connected with one end of the fifth resistor,
and the other end of the fifth resistor is grounded,

15. The LED dimming method according to claim 14,
wherein the switch power supply control circuit comprises a
sixth resistor, a seventh resistor, an eighth resistor, a ninth
resistor, a tenth resistor, an-eleventh resistor, a twelfth
resistor, a thirteenth resistor, a second diode, a third diode,
a fourth diode, a fifth diode, a sixth diode, a seventh diode,
an eighth diode, a third capacitor, a fourth capacitor, a fifth
capacitor, a sixth capacitor, a seventh capacitor, an eighth
capacilor, a ninth capacitor, a tenth capacitor, a first fieid
effect tube, a second field effect tube, a first {ricde and a
switch power supply chip, one end of the sixth resistor is
connected with the pre-stage PFC circuit, the other end of
the sixth resistor is connected with the switch power supply
chip and one end of the seventh resistor, one end of the
eighth resistor and one end of the nimth resistor are con-
nected with the pre-stage PFC circuit, the other end of the
eighth resistor and the other end of the ninth resistor are
connecied with an anode of the third diode, an anode of the
second diode is connected with one end of the third capaci-
tor, and the other end of the third capacitor is grounded, one
end of the tenth resistor, one end of the eleventh resistor and
one end of the twelfth resistor are connected with the switch
power supply chip, and the other end of the tenth resistor is
grounded, and the other end of the eleventh resistor is
connected with the pre-stage PFC circuit, the other end of
the twelfth resistor is connected with one end of the fourth
capacitor, the other end of the fourth capacitor 1s grounded,
and a cathode of the second diode is connected with one end
of the fifth capacitor, the other end of the fifth capacitor is
connected with the switch power supply chip, a gate of the
first field effect tube is connected with the switch power
supply chip, a source of the first field effect tbe is connected
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with the swiich power supply chip, a drain of the first field
effect tube is connected with the pre-stage PFC circuit, a
gate of the second field effect tube is connected with a
locked switch power supply chip, a drain of the second ficld

effect tube is connected with the switch power supply chip, s

a source of the second field effect tube is grounded, one end
of the sixth capacitor is conmected with the pre-stage PFC
circuit, the other end of the sixth capacitor is connected with
one end of the seventh capacitor, and the other end of the
seventh capacitor is grounded, a cathode of the third diode
is connected with the pre-stage PEC circuit, an anode of the
third diode is connected with the transformer and a cathode
of the fourth diode, an anode of the fourth diode is grounded,
a cathode of the fifth diode and a cathode of the sixth diode
are all connected with one end of the eighth capacitor, one
end of the ninth capacitor is connected with the anode of the
fourth diede, the other end of the ninth capacitor is
grounded, one end of the thirteenth resistor is connected
with one end of the eighth capacitor, a base of the first triode
is connected with a cathode of the seventh diode, an emitter
of the first triode is conmected with an anode of the eighth
diode, a cathode of the eighth diode is connected with the
switch power supply chip, a cathode of the eighth diode is
connected with one end of the tenth capacitor, the other end
of the tenth capacitor is grounded, an anode of the seventh
diede is grounded, and the other end of the eighth capacitor
is grounded.

16. The LED dimming method according to claim 13,
wherein the switch power supply conirol cireuit comprises:
a thirty-ninth resistor, a forticth resistor, a forty-first Resis-
tor, a forty-second resistor, a forty-third resistor, a forty-fifth
resistor, a forty-sixth resistor, a forty-seventh resistor, a
forty-eighth resistor, a forty-ninth resistor, 1 fiftieth resistor,
a fifty-first resistor, a fifty-second resistor, a fifty-third
resistor, a fifty-fourth resistor, a fifty-fifth resistor, a fifty-
seventh resistor, a power supply management chip, a nine-
teenth capacitor, a twenty-second capacitor, a twenty-third
polarity capacitor, a twenty-fourth capacitor, twenty-fifth
capacitor, a twenty-sixth capacitor, a twenty-seventh capaci-
tor, a twelfth diode, a fourteenth diode, a fifteenth diode, a
second triode, and a fifth field effect tube;

wherein one end of the thirty-ninth resistor, one end of the

fortieth resistor, and one end of the nineteenth capacitor
are all connected with the pre-stage PFC circuit and one
end of the primary coil in the transforrer, the other end
the thirty-ninth resistor, the other end of the fortieth
Tesistor, and the other end of the nineteenth capacitor
are all connected with a negative electrode of the
twelfth diode; a positive electrode of the twelfth diode
is conmected with the other end of 3 primary coil of the
transformer and a drain of the fifth field effect tube
respectively; a source of the fifth field effect tube is
connected with one end of the fifty-first resistor, one
end of the fifty-second resistor, one end of the fifty-
third resistor, one end of the fifty-fourth resistor and
one end of the fifiy-fifth resistor respectively; a gate of
the fifth field effect tube is connected with a positive
electrode of the fitieenth diode, one end of the forty-
seventh resistor and one end of the forly-ninth resistor
respectively; the other end of the forty-ninth resistor is
connected with one end of the fifty-first resistor and a
source of the fifth field effect tube respectively; a
negative electrode of the fifteenth diode is connected
with one end of the forty-fifth resistor; the other end of
the forty-fifth resistor is connected with the power
supply management chip and the other end of the
forty-seventh resistor tespectively; and the other end of
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the fifty-second resistor, the other end of the fifty-third
resistor, the other end of the fifty-fourth resistor, and the
other end of the fifty-fifth resistar are all grounded;

the other end of the fifty-first resistor is connected with
one end of the twenty-seventh capacitor, the power
supply management chi p. and one end of the forty-sixth
resistor respectively; the other end of the twenty-
seventh capacitor is grounded; the other end of the
forty-sixth resistor is connecied with an emitter of a
second triode; 2 base of the second triode is connected
with one end of the twenty-fifth capacitor and one end
of the fiftieth resistor respectively; a collector of the
second triode s comnected with the power supply
management chip, one end of the twenty-second
capacitor and the optical coupler, respectively; the
other end of the twenty-fifth capacitor is grounded; the
other end of the twenty-second capacitor is grounded;
and the other end of the fiftieth resistor is connected
with the optical coupler;

one end of the twenty-sixth capacitor and one end of the
forty-eighth resistor each are connected with the power
supply management chip and one end of the fifty-
seventh resistor respectively; the other end of the
iwenly-sixth capacitor and the other end of the forty-
eighth resistor are all connected with the power supply
management chip; the other end of the fifty-seventh
resistor is connected with the optical coupler and one
end of the fifty-eighth resistor, respectively; and the
other end of the fifty-eighth resistor is grounded;

one end of an induction coil in the transformer is
grounded; the other end of the induction coil in the
transformer is connected with a positive electrode of
the fourteenth diode; a negative electrode of the four-
teenth diode is connected with one end of the forty-
third resistor; the other end of the forty-third resistor is
comnected with a positive electrode of the twenty-third
polarity capacitor, one end of the twenty-fourth capaci-
tor, one end of the forty-second resistor, and the power
supply management chip, respectively; a negative elec-
trode of the twenty-third polarity capacitor and the
other end of the twenty-fourth capacitor are respec-
tively grounded; the other end of the forty-second
resistor is comnected with one end of the forty-first
resistor; and the other end of the forty-first resistor is
comnected with one end of the thirty-ninth resistor and
the pre-stage PFC circuit, respectively;

the optically coupling circuit comprises: g forty-fourth
resistor, a fifty-sixth resistor, a fiffy-eighth resistor, a
fifty-ninth resistor, a sixtieth resistor, an optical cou-
pler, a (twenty-eighth capacitor, and the voltage regu-
lating tube;

wherein one end of the fitty-sixth resistor is connecied
with the optical coupler; the optical coupler is con-
nected with a cathode of the voltage regulating tube and
one end of the twenty-eighth capacitor respectively; an
anode of the voltage regulating tube is comnected with
one end of the fifty-ninth resistor, one end of the
sixtieth resistor, and an analog ground respecti vely; the
other end of the fifty-ninth resistor and the other end of
the sixtieth resistor are connected with a reference
electrode of the voltage regulaiing tube, the other end
of the twenty-eighth capacitor, and one end of the
forty-fourth resisior respectively; the optical coupler is
connected with the other end of the fifty-seventh resis-
tor and one end of the fifty-eighth resisior respectively;
and the optical coupler is connected with the other end
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of the fiftieth resistor; and the other end of the fifty-
eighth resistor is grounded;
the dimming circuit comprises: a sixty-first resistor, a
sixty-second resistor, a seventeenth polarity capacitor,
an eighteenth polarity capacitor, a tenth diode, an
eleventh dicde, and a fourth fiefd effect tube;
wherein one end of a first secondary coil in the trans-
former is connected with a negative electrode of the
seventeenth polarity capacitor, a negative electrode of
the eighteenth polarity capacitor, one end of the sixty-
first resistor, one end of the sixty-second resistor, an
analog ground and a seurce of the fourth field effect
tube respectively; a positive electrode of the seven-
teenth polarity capacitor, a positive electrode of the
eighteenth polarity capacitor, the other end of the
sixty-first resistor and the other end of the sixty-second
resistors are connected with a negative electrode of the
tenth diode, a negative elecirode of the eleventh diode,
one end of the fifty-sixth resistor, one end of the
forty-fourth resistor, and a second interface, respec-
tively; a positive clectrode of the tenth diode and a
positive electrode of the eleventh diode are both con-
nected with the other end of the first secondary coil in
the transformer; a drain of the fourth field effect tube is
connected with a third interface; and a gate of the four
field effect tube is connected with a PWM circuit;
he voltage regulating circuit comprises: a thirteenth
diode, a twentieth polarity capacitor, a twenty-first
capacitor, and a buck chip; and
vherein one end of a second secondary coil in the
transformer is connected with a negative electrode of
the twentieth polarity capacitor, the buck chip, one end
of the twenty-first capacitor, and a protective ground
respectively; the other end of the second secondary coil
in the transformer is connected with a positive elec-
trode of the thirteenth diode; a negative electrode of the
thirteenth diode is connected with a positive electrode
of the twentieth polarity capacitor and the buck chip,
respectively; and the buck chip is connected with the
other end of the twenty-first capacitor;
e LED dimming method further comprises a front panel
circuit,
herein the front panel circuit comprises: a front panel
control circuit, a Bluetooth chip, a first interface, a
second interface, a third interface, a fourth interface,
and a fifth interface; and
e front panel control circuit comprises: a sixty-third
resistor, a sixty-fourth resistor, a thirty-third capacitor,
and a thirty-fifth capacitor,
herein the front panel control chip is electrically con-
nected with the first interface, the second interface, the
third interface, the fourth interface, the fifth interface,
one end of the sixty-second resistor, one end of the
sixty-third resistor, one end of the thirty-third capacitor,
the thirty-fifth capacitor and the Bluetooth chip respec-
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tively; the other end of the sixty-second resistor and
one end of the thirty-third capacitor; and the other end
of the sixty-third resistor is connected with an analog
ground; and the other end of the thirty-third capacitor
is connected with the analog ground;

the first interface is respectively electrically connected
with the analog ground, an vollage input end and the
fourth field effect tube, and outputs a PWM signal to
the fourth field effect tube;

the second interface is connected with the analog ground
and the front panel control chip respectively, and the
second interface is connected with an input apparatus to
obtain a user’s manual control signal;

the third interface is connected with the analog ground, a
power supply, and the front panel control chip respec-
tively;

the fourth interface is connected with one end of the
sixty-sixth resistor and the front panel control chip
respectively, and the other end of the sixty-sixth resistor
is comnected with the power supply;

the fifth interface is connected with the power supply, the
front panel control chip and a virtual ground respec-
tively; ’

the front panel control circuit further comprises: a clock
circuit, a reset circuit, and a filtering circuit;

the clock circuit comprises: a twenty-ninth capacitor, a
thirtieth capacitor, and a first crystal oscillator;

one end of the first crystal oscillator is connected with one
end of the twenty-ninth capacitor and the front panel
control chip respectively; the other end of the first
crystal oscillator is connected with one end of the
thirtieth capacitor and the front panel controf chip
respectively; and the other end of the twenty-ninth
capacitor and the other end of the thirtieth capacitor are
all connected with the virtual ground,

the reset circuit comprises: a sixty-fifth resistor, a first
reset key, and a thirty-second capacitor;

one end of the sixty-fifih resistor is connected with the
power supply; the other end of the sixty-fifth resistor is
commected with the front panel control chip, one end of
the thirty-second capacitor, and one end of the first reset
key respectively; and the other end of the thirty-second
capacitor and the other end of the first reset key are both
connected with the virtual ground;

the filter circuit comprises: a first inductor, a thirty-first
capacitor, and a thirty-fourth capacitor; and

one end of the first inductor is connected with a voltage
input end and one end of the thirty-fourth capacitor
respectively; the other end of the first inductor is
connected with a power supply and one end of the
thirty-first capacitor respectively; and the other end of
the thirty-first capacitor and the other end of the thirty-
fourth capacitor are both connected with the virtual
ground.
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