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(54) LIGHT-EMITTING DIODE DIMMING DRIVE CIRCUIT

(57) The present disclosure provides an LED dim-
ming driver circuit, which includes: a TRIAC dimmer con-
figured to adjust an inputted alternating voltage; and a

RCC connected to the TRIAC dimmer and configured to
adjust the alternating voltage from the TRIAC dimmer to
provide a driving current for an LED load.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims a priority of the
Chinese Patent Application No.201510516167.8 filed on
August 21, 2015, which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
light-emitting diode (LED) dimming technology, in partic-
ular to an LED dimming driver circuit.

BACKGROUND

[0003] A triode-for-alternating-current (TRIAC) dim-
mer may be achieved merely by a TRIAC thyristor, and
as compared with the other dimmers, it is simple and
cheap, so it has been widely used nowadays.
[0004] In the case that an LED lamp is used to replace
an incandescent lamp for illumination, it is necessary to
provide a peripheral circuit capable of being compatible
with the TRIAC dimmer.
[0005] However, the conventional peripheral circuit
suitable for the TRIAC dimmer has a complex structure
and low conversion efficiency. In addition, there are is-
sues of dimming performances, such as bad dimming
linearity, narrow dimming range and flickering.

SUMMARY

[0006] Amain object of the present disclosure is to pro-
vide an LED dimming driver circuit, so as to simply a
circuit structure, thereby to be compatible with a TRIAC
dimmer.
[0007] The present disclosure provides in some em-
bodiments an LED dimming driver circuit, including: a
TRIAC dimmer configured to adjust an inputted alternat-
ing voltage; and a ringing choke converter (RCC) con-
nected to the TRIAC dimmer and configured to adjust
the alternating voltage from the TRIAC dimmer to provide
a driving current for an LED load.
[0008] Optionally, the RCC at least includes: a rectifier
circuit configured to rectify the alternating voltage from
the TRIAC dimmer into a direct voltage; a filter circuit
configured to filter the direct voltage; and a power con-
version circuit configured to perform power conversion
on the filtered direct voltage, to filter out an alternating
voltage component from the filtered direct voltage, there-
by to provide the driving current for the LED load.
[0009] Optionally, the RCC further includes a first pas-
sive bleeder circuit arranged between the TRIAC dimmer
and the rectifier circuit and configured to perform a pas-
sive bleeding operation on the alternative voltage from
the TRIAC dimmer.
[0010] Optionally, the rectifier circuit includes a first al-

ternating voltage input end and a second alternating volt-
age input end, and the alternating voltage from the TRIAC
dimmer is inputted via the first alternating voltage input
end and the second alternating voltage input end. The
first passive bleeder circuit includes: an input resistor, a
first end of which is connected to the first alternating volt-
age input end; and an input capacitor, a first end of which
is connected to a second end of the input resistor, and a
second end of which is connected to the second alter-
nating voltage input end.
[0011] Optionally, the input resistor has a resistance
ranging from 500Ω to 5000Ω, and the input capacitor has
a capacitance ranging from 47nF to 220nF.
[0012] Optionally, the RCC further includes a second
passive bleeder circuit arranged between the rectifier cir-
cuit and the filter circuit and configured to perform a pas-
sive bleeding operation on the direct voltage from the
rectifier circuit.
[0013] Optionally, the rectifier circuit includes a first di-
rect voltage output end and a second direct voltage out-
put end, and the direct voltage rectified by the rectifier
circuit is outputted via the first direct voltage output end
and the second direct voltage output end. The second
passive bleeder circuit includes a pi-type filter. The pi-
type filter includes: a first output capacitor connected be-
tween the first direct voltage output end and the second
direct voltage output end; a first differential mode (DM)
inductor, a first end of which is connected to the first direct
voltage output end; and a second output capacitor, a first
end of which is connected to a second end of the DM
inductor, and a second end of which is connected to the
second direct voltage end.
[0014] Optionally, the first output capacitor and the
second output capacitor each have a capacitance rang-
ing from 90nF to 110nF.
[0015] Optionally, the rectifier circuit includes a rectifier
bridge. The rectifier bridge includes: a first rectifier diode,
an anode of which is connected to the first alternating
voltage input end, and a cathode of which is connected
to the first direct voltage output end; a second rectifier
diode, an anode of which is connected to the second
alternating voltage input end, and a cathode of which is
connected to the cathode of the first rectifier diode; a third
rectifier diode, an anode of which is connected to the
second direct voltage output end, and a cathode of which
is connected to the cathode of the second rectifier diode;
and a fourth rectifier diode, an anode of which is con-
nected to the anode of the third rectifier diode, and a
cathode of which is connected to the anode of the first
rectifier anode.
[0016] Optionally, the filter circuit includes: a filtration
DM inductor, a first end of which is connected to a second
end of the first DM inductor, and a filtration electrolytic
capacitor, a positive plate of which is connected to a sec-
ond end of the filtration DM inductor, and a negative plate
of which is connected to the second direct voltage output
end.
[0017] Optionally, the filtration DM inductor has an in-
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ductance ranging from 1mH to 2mH, and the filtration
electrolytic capacitor has a capacitance ranging from
0.68mF to 2.2mF.
[0018] Optionally, the RCC further includes a power
supply loop. The power supply loop includes: a starting
unit connected to the filter circuit and configured to con-
vert the direct voltage filtered by the filter circuit into a
starting voltage; and a driving unit connected to the start-
ing unit and the LED load and configured to perform pos-
itive feedback self-excited oscillation in accordance with
the starting voltage, so as to provide the driving current
for the LED load.
[0019] Optionally, the driving unit includes a power-
supply diode, a first switch transistor, a positive feedback
current conversion module, and a transformer having a
primary winding and a secondary winding. A cathode of
the power-supply diode is connected to the second end
of the filtration DM inductor and an anode of the LED
load. A control electrode of the first switch transistor is
connected to the second end of the filtration DM inductor
through the starting unit, a first electrode thereof is con-
nected to an anode of the power-supply diode, and a
second electrode thereof is connected to the second di-
rect voltage output end. A first end of the primary winding
is connected to a cathode of the LED load, and a second
end thereof is connected to the first electrode of the first
switch transistor. A first end of the secondary winding is
connected to the control electrode of the first switch tran-
sistor through the positive feedback current conversion
module, and a second end thereof is grounded. The pos-
itive feedback current conversion module is configured
to convert an induced electromotive force generated by
the secondary winding into a positive feedback current,
and input the positive feedback current to the control elec-
trode of the first switch transistor. In the case that the first
switch transistor is turned on, the primary winding is con-
figured to provide the driving current to the LED load
through the first switch transistor and the filtration elec-
trolytic capacitor, and in the case that the first switch tran-
sistor is turned off, the primary winding is configured to
provide the driving current to the LED load through the
power-supply diode.
[0020] Optionally, the starting unit includes a first re-
sistor module, and the driving unit further includes a sec-
ond resistor module connected between the second elec-
trode of the first switch transistor and the second direct
voltage output end.
[0021] Optionally, the positive feedback current con-
version module includes: a feedback resistor, a first end
of which is connected to the first end of the secondary
winding; and a feedback capacitor, a first end of which
is connected to a second end of the feedback resistor,
and a second end of which is connected to the control
electrode of the first switch transistor. The power-supply
loop further includes a transmission capacitor, and the
second end of the secondary winding is grounded
through the transmission capacitor.
[0022] Optionally, the positive feedback current con-

version module further includes a feedback diode, an an-
ode of which is connected to the control electrode of the
first switch transistor, and a cathode of which is connect-
ed to the first end of the feedback capacitor.
[0023] Optionally, the power-supply loop further in-
cludes a current-limiting protection unit connected to the
first end of the secondary winding and the control elec-
trode of the first switch transistor, and configured to con-
trol the first switch transistor to be in an off state in the
case that a potential at the first end of the secondary
winding is greater than a predetermined value, so as to
limit a load current.
[0024] Optionally, the current-limiting protection unit
includes a second switch transistor, a voltage-stabilizing
diode, a current-limiting diode, a current-limiting capac-
itor and a current-limiting resistor. A first end of the cur-
rent-limiting resistor is connected to the first end of the
secondary winding. An anode of the current-limiting di-
ode is connected to a second end of the current-limiting
resistor. A cathode of the voltage-stabilizing diode is con-
nected to a cathode of the current-limiting diode. A first
end of the current-limiting capacitor is connected to the
anode of the current-limiting diode, and a second end
thereof is connected to the second electrode of the first
switch transistor. A control electrode of the second switch
transistor is connected to an anode of the voltage-stabi-
lizing diode, a first electrode thereof is connected to the
control electrode of the first switch transistor, and a sec-
ond electrode thereof is connected to the second direct
voltage output end.
[0025] Optionally, the power protection circuit includes
a power protection electrolytic capacitor and a power pro-
tection resistor connected in parallel between the anode
of the LED load and the cathode of the LED load.
[0026] Optionally, the power protection electrolytic ca-
pacitor has a capacitance ranging from 82mF to 220mF.
[0027] As compared with the related art, the LED dim-
ming driver circuit in the embodiments of the present dis-
closure includes the RCC for the LED dimming. Because
the RCC is a self-excited topology-driven circuit, as com-
pared with a conventional separately-excited circuit, the
RCC is simple and cheap and has high conversion effi-
ciency. In addition, due to its characteristics, it is able for
the RCC to convert, in a nearly linear manner, a change
in an input voltage applied to the TRIAC dimmer into a
change in an output current. The starting voltage desired
for the RCC is usually very low, and even in the case that
the inputted alternating voltage is very low, the RCC may
operate normally too. As a result, it is able to increase a
dimming range.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Fig.1 is a block diagram of an LED dimming driver
circuit according to one embodiment of the present
disclosure;
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Fig.2 is another block diagram of the LED dimming
driver circuit according to one embodiment of the
present disclosure;
Fig.3A is yet another block diagram of the LED dim-
ming driver circuit according to one embodiment of
the present disclosure;
Fig.3B is a circuit diagram of the LED dimming driver
circuit according to one embodiment of the present
disclosure;
Fig.4A is another circuit diagram of the LED dimming
driver circuit according to one embodiment of the
present disclosure;
Fig.4B is yet another circuit diagram of the LED dim-
ming driver circuit according to one embodiment of
the present disclosure;
Fig.5 is still yet another block diagram of the LED
dimming driver circuit according to one embodiment
of the present disclosure;
Fig.6 is still yet another block diagram of the LED
dimming driver circuit according to one embodiment
of the present disclosure;
Fig.7 is still yet another circuit diagram of the LED
dimming driver circuit according to one embodiment
of the present disclosure;
Fig.8A is a circuit diagram of a power-supply loop of
a RCC of the LED dimming driver circuit according
to one embodiment of the present disclosure;
Fig.8B is another circuit diagram of the power-supply
loop of the RCC of the LED dimming driver circuit
according to one embodiment of the present disclo-
sure;
Fig.8C is yet another circuit diagram of the power-
supply loop of the RCC of the LED dimming driver
circuit according to one embodiment of the present
disclosure;
Fig.8D is still yet another circuit diagram of the pow-
er-supply loop of the RCC of the LED dimming driver
circuit according to one embodiment of the present
disclosure; and
Fig.9 is a schematic view showing the LED dimming
driver circuit according to one embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0029] In order to make the objects, the technical so-
lutions and the advantages of the present disclosure
more apparent, the present disclosure will be described
hereinafter in a clear and complete manner in conjunction
with the drawings and embodiments. Obviously, the fol-
lowing embodiments merely relate to a part of, rather
than all of, the embodiments of the present disclosure,
and based on these embodiments, a person skilled in
the art may, without any creative effort, obtain the other
embodiments, which also fall within the scope of the
present disclosure.
[0030] Unless otherwise defined, any technical or sci-
entific term used herein shall have the common meaning

understood by a person of ordinary skills. Such words as
"first" and "second" used in the specification and claims
are merely used to differentiate different components
rather than to represent any order, number or impor-
tance. Similarly, such words as "one" or "one of" are
merely used to represent the existence of at least one
member, rather than to limit the number thereof. Such
words as "connect" or "connected to" may include elec-
trical connection, direct or indirect, rather than to be lim-
ited to physical or mechanical connection. Such words
as "on", "under", "left" and "right" are merely used to rep-
resent relative position relationship, and when an abso-
lute position of the object is changed, the relative position
relationship will be changed too.
[0031] As shown in Fig.1, the present disclosure pro-
vides in some embodiments an LED dimming driver cir-
cuit, which includes: a TRIAC dimmer 1 configured to
adjust an inputted alternating voltage; and a RCC 2 con-
nected to the TRIAC dimmer 1 and configured to adjust
the alternating voltage from the TRIAC dimmer 1 so as
to provide a driving current for an LED load.
[0032] In Fig.1, a reference sign L represents a live line
for a mains supply capable of providing an alternating
voltage, and a reference sign N represents a neutral line
for the mains supply. The TRIAC dimmer 1 and the RCC
2 each have two input ends and two output ends. To be
specific, a first input end of the TRIAC dimmer 1 is con-
nected to the live line L, a second input end thereof is
connected to the neutral line N, a first output end is con-
nected to a first input end of the RCC 2, and a second
output end thereof is connected to a second input end of
the RCC 2. A first output end of the RCC 2 is connected
to an anode (LED+) of the LED load, and a second output
thereof is connected to a cathode (LED-) of the LED load.
[0033] According to the LED dimming driver circuit in
the embodiments of the present disclosure, the RCC is
used to regulate the alternating voltage from the TRIAC
dimmer, so as to simplify the circuit structure for regulat-
ing the alternating voltage from the TRIAC dimmer.
[0034] To be specific, the RCC is used for the LED
dimming. Because the RCC is a self-excited topology-
driven circuit, as compared with a conventional separate-
ly-excited circuit, the RCC is simple and cheap and has
high conversion efficiency. In addition, due to its charac-
teristics, it is able for the RCC to convert, in a nearly linear
manner, a change in an input voltage applied to the TRI-
AC dimmer into a change in an output current. The start-
ing voltage desired for the RCC is usually very low, and
even in the case that the inputted alternating voltage is
very low, the RCC may operate normally too. As a result,
it is able to increase a dimming range.
[0035] To be specific, as shown in Fig.2, the RCC 2 at
least includes: a rectifier circuit 21 configured to rectify
the alternating voltage from the TRIAC dimmer 1 into a
direct voltage; a filter circuit 22 configured to filter the
direct voltage; and a power conversion circuit 23 config-
ured to perform power conversion on the filtered direct
voltage, so as to filter out an alternating voltage compo-
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nent from the filtered direct voltage, thereby to provide
the driving current for the LED load.
[0036] During the actual operation, the rectifier circuit
21 may rectify the alternating voltage from the TRIAC
dimmer 1 into the direct voltage. Then, the direct voltage
may be filtered by the filter circuit 22 and converted by
the power conversion circuit 23, so as to obtain the direct
voltage with the alternating voltage component being
substantially filtered out. And then, the driving current
may be provided for the LED load in accordance with the
direct voltage.
[0037] As shown in Fig.3A, the RCC 2 further includes
a first passive bleeder circuit 24 arranged between the
TRIAC dimmer 1 and the rectifier circuit 21 and config-
ured to perform a passive bleeding operation on the al-
ternative voltage from the TRIAC dimmer 1.
[0038] In the embodiments of the present disclosure,
through the first passive bleeder circuit 24 added be-
tween the TRIAC dimmer 1 and the rectifier circuit 21, it
is able to provide a stable current for the LED load, there-
by to prevent a flickering phenomenon caused by a
change in the current.
[0039] The first passive bleeder circuit 24 is mainly
used to provide a large triggering holding current in the
case that the TRIAC dimmer 1 is just triggered to be in
an on state. In this way, in the case that a dimming knob
is rotated to a low position and the power is too low to
provide a suitable holding current, it is able to prevent
the TRIAC dimmer 1, which is just triggered to be in the
on state, from being turned off, thereby to prevent the
occurrence of the flickering phenomenon.
[0040] To be specific, the rectifier circuit 21 includes a
first alternating voltage input end AI1 and a second al-
ternating voltage input end AI2, and the alternating volt-
age from the TRIAC dimmer is inputted via the first alter-
nating voltage input end AI1 and the second alternating
voltage input end AI2.
[0041] As shown in Fig.3B, the first passive bleeder
circuit 24 includes: a first input resistor RI, a first end of
which is connected to the first alternating voltage input
end AI1; and an input capacitor CI, a first end of which
is connected to a second end of the input resistor RI, and
a second end of which is connected to the second alter-
nating voltage input end AI2. In other words, the input
resistor RI is connected in serial to the input capacitor CI
and connected in parallel to the TRIAC dimmer 1.
[0042] In an optional embodiment of the present dis-
closure, the first passive bleeder circuit 24 includes a RC
circuit consisting of the input resistor RI and the input
capacitor CI.
[0043] An operating procedure of the first passive
bleeder circuit will be described as follows. In the case
that the TRIAC dimmer 1 is turned off, a voltage across
the two ends of the input capacitor CI is 0. In the case
that the TRIAC dimmer 1 is triggered to be turned on, an
instantaneous peak current generated by the first passive
bleeder circuit 24 is a value obtained through dividing a
voltage at the triggering of the TRIAC dimmer 1 by a

resistance of the input resistor RI. In terms of the dimming
performance of the entire circuit, the larger the capaci-
tance of the input capacitor CI, the better the dimmer
effect. However, in the case of an excessive capacitance
of the input capacitor CI, a dimming range of the circuit
may be narrowed, so a compromise needs to be made.
The input resistor RI is mainly provided so as to control
the triggering peak current and its maintenance period,
thereby to prevent from the TRIAC dimmer 1 from being
burned out due to the large instantaneous current gen-
erated in the case that the TRIAC dimmer 1 is triggered.
In addition, it is able to prevent the oscillation generated
by the RC circuit and prevent the TRIAC dimmer from
being turned off due to a negative input current, thereby
to prevent the occurrence of the flickering phenomenon.
Hence, a value of the resistance of the input resistor RI
is very important.
[0044] To be specific, the input resistor RI may have a
resistance ranging from 500Ω to 5000Ω, optionally
2000Ω or 3000Ω. The input capacitor CI may have a
capacitance ranging from 47nF to 220nF, optionally
100nF, 150nF or 200nF.
[0045] To be specific, as shown in Fig.4A, the RCC2
may further include a second passive bleeder circuit 25
arranged between the rectifier circuit 21 and the filter
circuit 22 and configured to perform a passive bleeding
operation on the direct voltage from the rectifier circuit 21.
[0046] In the embodiments of the present disclosure,
through the second passive bleeder circuit 5 added be-
tween the rectifier circuit 21 and the filter circuit 22, it is
able to provide a stable current for the LED load, thereby
to prevent the occurrence of the flickering phenomenon
due to a change in the current.
[0047] To be specific, as shown in Fig.4B, the rectifier
circuit 21 includes a first direct voltage output end DO1
and a second direct voltage output end DO2, and the
direct voltage rectified by the rectifier circuit 21 is output-
ted via the first direct voltage output end DO1 and the
second direct voltage output end DO2.
[0048] The second passive bleeder circuit 25 includes
a pi-type filter. The pi-type filter includes: a first output
capacitor CO1 connected between the first direct voltage
output end DO1 and the second direct voltage output end
DO2; a first DM inductor NF1, a first end of which is con-
nected to the first direct voltage output end DO1; and a
second output capacitor CO2, a first end of which is con-
nected to a second end of the DM inductor NF1, and a
second end of which is connected to the second direct
voltage end DO2.
[0049] In an alternative embodiment of the present dis-
closure, the second passive bleeder circuit 25 includes
the pi-type filter. The second passive bleeder circuit 25
is mainly provided so as to, on one hand, prevent a high
frequency effect of an output end on an input end, thereby
to prevent the misoperation of the TRIAC dimmer, and
on the other hand, provide a large peak current for the
TRIAC dimmer after the rectification, i.e., at a direct cur-
rent side.
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[0050] To be specific, as shown in Fig.5, the rectifier
circuit 21 includes a rectifier bridge. The rectifier bridge
includes the first alternating voltage input end AI1, the
second alternating voltage input end AI2, the first direct
voltage output end DO1 and the second direct voltage
output end DO2. The rectifier bridge further includes: a
first rectifier diode DR1, an anode of which is connected
to the first alternating voltage input end AI1, and a cath-
ode of which is connected to the first direct voltage output
end DO1; a second rectifier diode DR2, an anode of
which is connected to the second alternating voltage in-
put end AI2, and a cathode of which is connected to the
cathode of the first rectifier diode DR1; a third rectifier
diode DR3, an anode of which is connected to the second
direct voltage output end DO2, and a cathode of which
is connected to the cathode of the second rectifier diode
DR2; and a fourth rectifier diode DR4, an anode of which
is connected to the anode of the third rectifier diode DR3,
and a cathode of which is connected to the anode of the
first rectifier anode DR1.
[0051] The second passive bleeder circuit 25 is ar-
ranged downstream of the rectifier circuit 21, and at this
time, the dimming range may not be adversely affected.
Hence, the first output capacitor CO1 and the second
output capacitor CO2 may each have a slightly larger
capacitance that the input capacitor CI. Optionally, the
CO1 and the CO2 may each have a capacitance ranging
from 90nF to 110nF, e.g., 100nF. The second rectifier
diode DR2 and the third rectifier diode DR3 of the rectifier
ridge of the rectifier circuit 21 are equivalent to a damping
resistor for the first output capacitor CO1, and a direct
current resistor (DCR) of the first DM inductor NF1 (i.e.,
a DCR of a coil of the first DM inductor NF1) is equivalent
to a damping resistor of the second output capacitor CO2.
[0052] To be specific, as shown in Fig.6, the filter circuit
22 includes: a filtration DM inductor NF2, a first end of
which is connected to a second end of the first DM in-
ductor NF1; and a filtration electrolytic capacitor CD1, a
positive plate of which is connected to a second end of
the filtration DM inductor NF2, and a negative plate of
which is connected to the second direct voltage output
end DO2.
[0053] In the filter circuit 22, the filtration electrolyte
capacitor CD1 functions as to provide a suitable direct
input voltage for a power supply, and this direct input
voltage may not be too large. In the case of a too large
direct input voltage, an input current may be smaller than
the desired TRIAC holding current, thereby the flickering
phenomenon may occur. In the case of a too small direct
input voltage, the TRIAC dimmer may be damaged due
to a too large input current. Hence, a value of the capac-
itance of the CD1 is important. Optionally, the CD1 may
have a capacitance ranging from 0.68mF to 2.2mF, e.g.,
1mF. The filtration DM inductor NF2 mainly functions as
to prevent the high frequency effect of the output end on
the input end, and its capacitance may not be too large.
To be specific, the capacitance of the NF2 may depend
on the capacitance of the CD1, and it may range from

1mH to 2mH, e.g., 1.5mH.
[0054] To be specific, the power conversion circuit in-
cludes a power protection electrolytic capacitor and a
power protection resistor connected in parallel between
the anode of the LED load and the cathode of the LED
load.
[0055] The power protection resistor mainly functions
as to divide the current passing through the LED load in
the case of low power (less than 1W), so as to enable
the LED load not to operate at a weak current, thereby
to prevent the occurrence of the flickering phenomenon
at a low end. The power protection electrolytic capacitor
mainly functions as to improve of a ripple current, so a
capacitance of the power protection electrolytic capacitor
may not be too small. In the case of a too small capaci-
tance, a too large change in the output voltage may be
provided, and thereby the flickering phenomenon may
occur. Hence, it is necessary to ensure that the voltage
is substantially not changed within 10ms. The power pro-
tection electrolytic capacitor may have a capacitance
ranging from 82mF to 220mF, optionally 100mF, 150mF
or 200mF. For example, the power protection electrolytic
capacitor may have a capacitance ranging from 195mF
to 205mF, optionally 200mF.
[0056] As shown in Fig.6, the second direct voltage
output end DO2 is connected to the ground GND.
[0057] To be specific, as shown in Fig.7, the LED dim-
ming driver circuit further includes a power supply loop
26. The power supply loop 26 includes: a starting unit
261 connected to the filter circuit 22 and configured to
convert the direct voltage filtered by the filter circuit 22
into a starting voltage; and a driving unit 262 connected
to the starting unit 261 and the LED load and configured
to perform positive feedback self-excited oscillation in
accordance with the starting voltage, so as to provide the
driving current for the LED load.
[0058] To be specific, as shown in Fig.8A, the driving
unit 262 includes a power-supply diode D1, a first switch
transistor Q1, a positive feedback current conversion
module 81, and a transformer T1 having a primary wind-
ing T11 and a secondary winding T12. A cathode of the
power-supply diode D1 is connected to the second end
of the filtration DM inductor NF2 and the anode (LED+)
of the LED load. A control electrode of the first switch
transistor Q1 is connected to the second end of the fil-
tration DM inductor NF2 through the starting unit 261, a
first electrode thereof is connected to an anode of the
power-supply diode D1, and a second electrode thereof
is connected to the second direct voltage output end
DO2. A first end of the primary winding T11 is connected
to the cathode (LED-) of the LED load, and a second end
thereof is connected to the first electrode of the first switch
transistor Q1. A first end of the secondary winding T12
is connected to the control electrode of the first switch
transistor Q1 through the positive feedback current con-
version module 81, and a second end thereof is ground-
ed. The positive feedback current conversion module 81
is configured to convert an induced electromotive force
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generated by the secondary winding T12 into a positive
feedback current, and input the positive feedback current
to the control electrode of the first switch transistor Q1.
In the case that the first switch transistor Q1 is turned on,
the primary winding T11 is configured to provide the driv-
ing current to the LED load through the first switch tran-
sistor Q1 and the filtration electrolytic capacitor CD1, and
in the case that the first switch transistor Q1 is turned off,
the primary winding T11 is configured to provide the driv-
ing current to the LED load through the power-supply
diode D1.
[0059] In Fig.8A, the first switch transistor Q1 is a tri-
ode. The control electrode of the first switch transistor
Q1 is a base, the first electrode thereof is a collector, and
the second electrode thereof is an emitter. However, in
some other embodiments of the present disclosure, the
first switch transistor Q1 may also be in any other kinds,
and the second direct voltage output end AO2 is con-
nected to the ground GND.
[0060] To be specific, as shown in Fig.8B, the positive
feedback current conversion module 81 includes: a feed-
back resistor RF, a first end of which is connected to the
first end of the secondary winding T12; and a feedback
capacitor CF, a first end of which is connected to a second
end of the feedback resistor RF, and a second end of
which is connected to the control electrode of the first
switch transistor Q1. The driving unit may further include
a transmission capacitor CT, and the second end of the
secondary winding T12 is connected to the ground GND
through the transmission capacitor CT.
[0061] Optionally, as shown in Fig.8B, the positive
feedback current conversion module 81 further includes
a feedback diode DF, an anode of which is connected to
the control electrode of the first switch transistor Q1, and
a cathode of which is connected to the first end of the
feedback capacitor.
[0062] In Fig.8B, the starting unit includes a first resis-
tor module, which includes a first starting resistor RS1
and a second starting resistor RS2 connected in serial
to each other. The driving unit further includes a second
resistor module connected between the second elec-
trode of the first switch transistor Q1 and the second di-
rect voltage output end DO2. The second resistor module
includes a first resistor R1 and a second resistor R2 con-
nected in parallel to each other.
[0063] The power supply loop in Fig.8B may include
two procedures during the power supply.

1. Before the Q1 is turned on, no oscillation occurs
for the power supply loop.
2. After the Q1 is turned on, oscillation occurs for the
power supply loop. To be specific, upon the RCC is
powered on, a voltage across the CD1 may increase
instantaneously, and then be transmitted to the base
of the Q1 through the RS1 and the RS2, so as to
turn on the Q1. At this time, the LED load is powered
on through the Q1, the R1 and R2 connected in par-
allel to each other, and the CD1. In addition, due to

a current IC generated by the collector and the emit-
ter of the Q1, an induced electromotive force may
be generated by the T1. The secondary winding T12
of the T1 is connected to the base of the Q1 through
the RF and the CF, so as to increase the current IC
generated between the collector and the emitter of
the Q1, thereby to form positive feedback in the pow-
er supply loop, until the Q1 exits from an oversatu-
ration state and enters an amplification region. Then,
the Q1 is turned off at a cut-off region, and the primary
winding T11 of the T1 is configured to supply power
to the LED load through the D1, and the power supply
loop enters a dynamic balancing state. Next, the Q1
may be turned on again after the completion of the
discharging of the primary winding T11 of the T1 to-
ward the LED load.

[0064] To be specific, the power supply loop further
includes a current-limiting protection unit connected to
the first end of the secondary winding and the control
electrode of the first switch transistor, and configured to
control the first switch transistor to be in an off state in
the case that a potential at the first end of the secondary
winding is greater than a predetermined value, so as to
limit a load current. The potential at the first end of the
secondary winding varies along with the direct voltage
from the rectifier circuit, i.e., the current-limiting protec-
tion unit is configured to limit the fluctuation of the direct
voltage.
[0065] To be specific, as shown in Fig.8C, the current-
limiting protection unit includes a second switch transistor
Q2, a voltage-stabilizing diode ZD1, a current-limiting di-
ode DL, a current-limiting capacitor CL and a current-
limiting resistor RL. A first end of the current-limiting re-
sistor RL is connected to the first end of the secondary
winding T12. An anode of the current-limiting diode DL
is connected to a second end of the current-limiting re-
sistor RL. A cathode of the voltage-stabilizing diode ZD1
is connected to a cathode of the current-limiting diode
DL. A first end of the current-limiting capacitor CL is con-
nected to the anode of the current-limiting diode DL, and
a second end thereof is connected to the second elec-
trode of the first switch transistor Q1. A control electrode
of the second switch transistor Q2 is connected to an
anode of the voltage-stabilizing diode ZD1, a first elec-
trode thereof is connected to the control electrode of the
first switch transistor Q1, and a second electrode thereof
is connected to the second direct voltage output end.
[0066] In Fig.8C, the second switch transistor Q2 may
be a triode. The control electrode of the second switch
transistor Q2 is a base, the first electrode thereof is a
collector and the second electrode thereof is an emitter.
However, in some other embodiments of the present dis-
closure, the second switch transistor Q2 may also be in
any other kinds.
[0067] Optionally, as shown in Fig.8C, the current-lim-
iting protection unit further includes a collection-emission
diode D2, an anode of which is connected to the second
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electrode (i.e., the emitter) of the second switch transistor
Q2, and a cathode of which is connected to the first elec-
trode (i.e., the collector) of the second switch transistor
Q2.
[0068] To be specific, during the operation of the power
supply loop as shown in Fig.8C, the fluctuation of the
input alternating voltage may be reflected in the second-
ary winding T12 of the T1. In the case that the voltage
across the two ends of the secondary winding T12 is
greater than a predetermined voltage, the Q2 may be
turned on and the Q1 may be turned off, so as to limit
the fluctuation of the input alternating voltage. However,
the RL and the CL may function as buffering units. The
voltage across the two ends of the CL may not change
suddenly, i.e., it may take a certain time period for the
voltage to increase, so there may exist a certain time
delay.
[0069] To be specific, as shown in Fig.8D, a power
conversion circuit may be arranged between the anode
(LED+) of the LED load and the cathode (LED-) of the
LED load. The power conversion circuit includes a power
protection electrolytic capacitor CD2 and a power pro-
tection resistor RW connected in parallel between the
anode (LED+) of the LED load and the cathode (LED-)
of the LED load. A positive plate of the CD2 is connected
to the anode (LED+) of the LED load, and a negative
plate thereof is connected to the cathode (LED-) of the
LED load.
[0070] The CD2 may be charged and discharged. In
the case that the CD2 is charged, a direct current with a
high-frequency alternating current component may be
supplied to the CD2, and in the case that the CD2 is
discharged toward the LED load, a constant direct current
may be supplied from the CD2. In this way, the high-
frequency alternating current component may be re-
moved, so as to achieve the power conversion. The RW
may function as to release superfluous charges stored
in the CD2 in the case that the input alternating voltage
is very small, so as to prevent the charges from being
accumulated to reach a threshold voltage of the LED
load, thereby to prevent the occurrence of the flickering
phenomenon. At this time, the RW is equivalent to a by-
pass resistor for the LED load.
[0071] The LED dimming driving circuit will be de-
scribed hereinafter in conjunction with an alternative em-
bodiment.
[0072] As shown in Fig.9, the LED dimming driver cir-
cuit includes: a TRIAC dimmer 1 configured to adjust an
inputted alternating voltage; and a RCC connected to the
TRIAC dimmer 1 and configured to adjust the alternating
voltage from the TRIAC dimmer 1 so as to provide a
driving current for an LED load.
[0073] To be specific, the LED dimming driver circuit
in Fig.9 may be a straight pipe made of glass and having
an 18W built-in dimming LED.
[0074] In Fig.9, a reference sign L represents a live line
for a mains supply capable of providing an alternating
voltage, and a reference sign N represents a neutral line

for the mains supply. A reference sign LED+ represents
an anode of the LED load, and a reference sign LED-
represents a cathode of the LED load.
[0075] The RCC includes: a rectifier circuit 21 config-
ured to rectify the alternating voltage from the TRIAC
dimmer 1 into a direct voltage; a filter circuit 22 configured
to filter the direct voltage; a power conversion circuit 23
configured to perform power conversion on the filtered
direct voltage, so as to filter out an alternating voltage
component from the filtered direct voltage, thereby to pro-
vide the driving current for the LED load; a first passive
bleeder circuit 24 arranged between the TRIAC dimmer
1 and the rectifier circuit 21 and configured to perform a
passive bleeding operation on the alternative voltage
from the TRIAC dimmer 1; a second passive bleeder cir-
cuit 25 arranged between the rectifier circuit 21 and the
filter circuit 22 and configured to perform a passive bleed-
ing operation on the direct voltage from the rectifier circuit
21; and a power supply loop 26.
[0076] The power supply loop 26 includes: a starting
unit 261 connected to the filter circuit 22 and configured
to convert the direct voltage filtered by the filter circuit 22
into a starting voltage; and a driving unit 262 connected
to the starting unit 261 and the LED load and configured
to perform positive feedback self-excited oscillation in
accordance with the starting voltage, so as to provide the
driving current for the LED load.
[0077] The elements of the functional circuits of the
LED dimming driver circuit will be described hereinafter.
The rectifier circuit 21 includes a first alternating voltage
input end AI1, a second alternating voltage input end AI2,
a first direct voltage output end DO1 and a second direct
voltage output end DO2. The rectifier bridge further in-
cludes: a first rectifier diode DR1, an anode of which is
connected to the first alternating voltage input end AI1,
and a cathode of which is connected to the first direct
voltage output end DO1; a second rectifier diode DR2,
an anode of which is connected to the second alternating
voltage input end AI2, and a cathode of which is connect-
ed to the cathode of the first rectifier diode DR1; a third
rectifier diode DR3, an anode of which is connected to
the second direct voltage output end DO2, and a cathode
of which is connected to the cathode of the second rec-
tifier diode DR2; and a fourth rectifier diode DR4, an an-
ode of which is connected to the anode of the third rectifier
diode DR3, and a cathode of which is connected to the
anode of the first rectifier anode DR1.
[0078] The filter circuit 22 includes: a filtration DM in-
ductor NF2, a first end of which is connected to a second
end of the first DM inductor NF1; and a filtration electro-
lytic capacitor CD1, a positive plate of which is connected
to a second end of the filtration DM inductor NF2, and a
negative plate of which is connected to the second direct
voltage output end DO2.
[0079] The power conversion circuit 23 includes a pow-
er protection electrolytic capacitor CD2 and a power pro-
tection resistor RW connected in parallel between the
anode (LED+) of the LED load and the cathode (LED-)
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of the LED load. A positive plate of the CD2 is connected
to the anode (LED+), and a negative plate of the CD2 is
connected to the cathode (LED-).
[0080] The first passive bleeder circuit 24 includes: a
first input resistor RI, a first end of which is connected to
the first alternating voltage input end AI1; and an input
capacitor CI, a first end of which is connected to a second
end of the input resistor RI, and a second end of which
is connected to the second alternating voltage input end
AI2.
[0081] The second passive bleeder circuit 25 includes
a pi-type filter. The pi-type filter includes: a first output
capacitor CO1 connected between the first direct voltage
output end DO1 and the second direct voltage output end
DO2; a first DM inductor NF1, a first end of which is con-
nected to the first direct voltage output end DO1; and a
second output capacitor CO2, a first end of which is con-
nected to a second end of the DM inductor NF1, and a
second end of which is connected to the second direct
voltage end DO2.
[0082] The starting unit 261 includes a first starting re-
sistor RS1 and a second starting resistor RS2. A first end
of the first starting resistor RS1 is connected to the sec-
ond end of the filtration DM inductor NF2, and a second
end thereof is connected to a first end of the second start-
ing resistor RS2.
[0083] The driving unit 262 includes a power-supply
diode D1, a first switch transistor Q1, a positive feedback
current conversion module 81, a transmission capacitor
CT, a second resistor module, and a transformer T1 hav-
ing a primary winding T11 and a secondary winding T12.
A cathode of the power-supply diode D1 is connected to
the second end of the filtration DM inductor NF2 and the
anode (LED+) of the LED load. The first switch transistor
Q1 is a triode. Abase of the first switch transistor Q1 is
connected to a second of the second starting resistor
RS2, a collector thereof is connected to the anode of the
power-supply diode D1, and an emitter thereof is con-
nected to the second direct voltage output end DO2
through the second resistor module. The second resistor
module includes a first resistor R1 and a second resistor
R2 connected in parallel. A first end of the primary wind-
ing T11 is connected to the cathode (LED-) of the LED
load, and a second thereof is connected to the first elec-
trode of the first switch transistor D1. A first end of the
secondary winding T12 is connected to the control elec-
trode of the first switch transistor Q1 through the positive
feedback current conversion module 81, and a second
end thereof is grounded through the transmission capac-
itor CT. The positive feedback current conversion module
81 is configured to convert an induced electromotive
force generated by the secondary winding T12 into a pos-
itive feedback current, and input the positive feedback
current to the base of the first switch transistor Q1. In the
case that the first switch transistor Q1 is turned on, the
primary winding T11 is configured to provide the driving
current to the LED load through the first switch transistor
Q1 and the filtration electrolytic capacitor CD1, and in

the case that the first switch transistor Q1 is turned off,
the primary winding T11 is configured to provide the driv-
ing current to the LED load through the power-supply
diode D1.
[0084] The positive feedback current conversion mod-
ule 81 includes: a feedback resistor RF, a first end of
which is connected to the first end of the secondary wind-
ing T12; a feedback capacitor CF, a first end of which is
connected to a second end of the feedback resistor RF,
and a second end of which is connected to the control
electrode of the first switch transistor Q; and a feedback
diode DF, an anode of which is connected to the base of
the first switch transistor Q1, and a cathode of which is
connected to the first end of the feedback capacitor.
[0085] The power supply loop further includes a cur-
rent-limiting protection unit 82 connected to the first end
of the secondary winding T12 and the base of the first
switch transistor Q1, and configured to control the first
switch transistor Q1 to be in an off state in the case that
a potential at the first end of the secondary winding T12
is greater than a predetermined value, so as to limit a
load current. The potential at the first end of the second-
ary winding T12 varies along with the direct voltage from
the rectifier circuit 22, i.e., the current-limiting protection
unit 82 is configured to limit the fluctuation of the direct
voltage.
[0086] The current-limiting protection unit 82 includes
a second switch transistor Q2, a voltage-stabilizing diode
ZD1, a current-limiting diode DL, a current-limiting ca-
pacitor CL, a current-limiting resistor RL, and a collection-
emission diode D2. The second switch transistor Q2 is
a triode. A first end of the current-limiting resistor RL is
connected to the first end of the secondary winding T12.
An anode of the current-limiting diode DL is connected
to a second end of the current-limiting resistor RL. A cath-
ode of the voltage-stabilizing diode ZD1 is connected to
a cathode of the current-limiting diode DL. A first end of
the current-limiting capacitor CL is connected to the an-
ode of the current-limiting diode DL, and a second end
thereof is connected to the emitter of the first switch tran-
sistor Q1. A base of the second switch transistor Q2 is
connected to an anode of the voltage-stabilizing diode
ZD1, a collector thereof is connected to the base of the
first switch transistor Q1, and an emitter thereof is con-
nected to the second direct voltage output end. An anode
of the collection-emission diode D2 is connected to the
emitter of the second switch transistor Q2, and a cathode
thereof is connected to the collector of the second switch
transistor Q2.
[0087] Fig.9 is a schematic view showing the entire
LED dimming driver circuit according to one embodiment
of the present disclosure.
[0088] The LED dimming driver circuit in the embodi-
ments of the present disclosure includes the RCC for the
LED dimming. Because the RCC is a self-excited topol-
ogy-driven circuit, as compared with a conventional sep-
arately-excited circuit, the RCC is simple and cheap and
has high conversion efficiency. In addition, due to its char-
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acteristics, it is able for the RCC to convert, in a nearly
linear manner, a change in an input voltage applied to
the TRIAC dimmer into a change in an output current.
The starting voltage desired for the RCC is usually very
low, and even in the case that the inputted alternating
voltage is very low, the RCC may operate normally too.
As a result, it is able to increase a dimming range.
[0089] In addition, for the LED dimming driver circuit
in the embodiments of the present disclosure, the output
current may be smoothed through adding the first passive
bleeder circuit and the second passive bleeder circuit
upstream and downstream of the rectifier circuit respec-
tively, adding a blanking resistor at a side of the LED
load, and increasing the capacitance of the electrolytic
energy-storage capacitor. As a result, it is able to provide
a stable current for the LED load (e.g., an LED bead),
thereby to prevent the occurrence of the flickering phe-
nomenon due to the change in the output current.
[0090] The above are merely the preferred embodi-
ments of the present disclosure, but the present disclo-
sure is not limited thereto. Obviously, a person skilled in
the art may make further modifications and improve-
ments without departing from the spirit of the present
disclosure, and these modifications and improvements
shall also fall within the scope of the present disclosure.

Claims

1. A light-emitting diode (LED) dimming driver circuit,
comprising:

a triode-for-alternating-current (TRIAC) dimmer
configured to adjust an inputted alternating volt-
age; and
a ringing choke converter (RCC) connected to
the TRIAC dimmer and configured to adjust the
alternating voltage from the TRIAC dimmer to
provide a driving current for an LED load.

2. The LED dimming driver circuit according to claim
1, wherein the RCC at least comprises:

a rectifier circuit configured to rectify the alter-
nating voltage from the TRIAC dimmer into a
direct voltage;
a filter circuit configured to filter the direct volt-
age; and
a power conversion circuit configured to perform
power conversion on the filtered direct voltage
to filter out an alternating voltage component
from the filtered direct voltage, thereby to pro-
vide the driving current for the LED load.

3. The LED dimming driver circuit according to claim
2, wherein the RCC further comprises a first passive
bleeder circuit arranged between the TRIAC dimmer
and the rectifier circuit and configured to perform a

passive bleeding operation on the alternative voltage
from the TRIAC dimmer.

4. The LED dimming driver circuit according to claim
3, wherein the rectifier circuit comprises a first alter-
nating voltage input end and a second alternating
voltage input end, and the alternating voltage from
the TRIAC dimmer is inputted via the first alternating
voltage input end and the second alternating voltage
input end,
wherein the first passive bleeder circuit comprises:

an input resistor, a first end of which is connected
to the first alternating voltage input end; and
an input capacitor, a first end of which is con-
nected to a second end of the input resistor, and
a second end of which is connected to the sec-
ond alternating voltage input end.

5. The LED dimming driver circuit according to claim
4, wherein the input resistor has a resistance ranging
from 500Ω to 5000Ω, and the input capacitor has a
capacitance ranging from 47nF to 220nF.

6. The LED dimming driver circuit according to claim
3, wherein the RCC further comprises a second pas-
sive bleeder circuit arranged between the rectifier
circuit and the filter circuit and configured to perform
a passive bleeding operation on the direct voltage
from the rectifier circuit.

7. The LED dimming driver circuit according to claim
6, wherein the rectifier circuit comprises a first direct
voltage output end and a second direct voltage out-
put end, and the direct voltage rectified by the rectifier
circuit is outputted via the first direct voltage output
end and the second direct voltage output end;
the second passive bleeder circuit comprises a pi-
type filter; and
the pi-type filter comprises:

a first output capacitor connected between the
first direct voltage output end and the second
direct voltage output end;
a first differential mode (DM) inductor, a first end
of which is connected to the first direct voltage
output end; and
a second output capacitor, a first end of which
is connected to a second end of the DM inductor,
and a second end of which is connected to the
second direct voltage end.

8. The LED dimming driver circuit according to claim
7, wherein the first output capacitor and the second
output capacitor each have a capacitance ranging
from 90nF to 110nF.

9. The LED dimming driver circuit according to claim
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8, wherein the rectifier circuit comprises a rectifier
bridge; and
the rectifier bridge comprises:

a first rectifier diode, an anode of which is con-
nected to the first alternating voltage input end,
and a cathode of which is connected to the first
direct voltage output end;
a second rectifier diode, an anode of which is
connected to the second alternating voltage in-
put end, and a cathode of which is connected to
the cathode of the first rectifier diode;
a third rectifier diode, an anode of which is con-
nected to the second direct voltage output end,
and a cathode of which is connected to the cath-
ode of the second rectifier diode; and
a fourth rectifier diode, an anode of which is con-
nected to the anode of the third rectifier diode,
and a cathode of which is connected to the an-
ode of the first rectifier anode.

10. The LED dimming driver circuit according to claim
9, wherein the filter circuit comprises:

a filtration DM inductor, a first end of which is
connected to a second end of the first DM in-
ductor; and
a filtration electrolytic capacitor, a positive plate
of which is connected to a second end of the
filtration DM inductor, and a negative plate of
which is connected to the second direct voltage
output end.

11. The LED dimming driver circuit according to claim
10, wherein the filtration DM inductor has an induct-
ance ranging from 1mH to 2mH, and the filtration
electrolytic capacitor has a capacitance ranging from
0.68mF to 2.2mF.

12. The LED dimming driver circuit according to any one
of claims 2 to 11, wherein the RCC further comprises
a power supply loop, and
the power supply loop comprises:

a starting unit connected to the filter circuit and
configured to convert the direct voltage filtered
by the filter circuit into a starting voltage; and
a driving unit connected to the starting unit and
the LED load and configured to perform positive
feedback self-excited oscillation in accordance
with the starting voltage to provide the driving
current for the LED load.

13. The LED dimming driver circuit according to claim
12, wherein the driving unit comprises a power-sup-
ply diode, a first switch transistor, a positive feedback
current conversion module, and a transformer hav-
ing a primary winding and a secondary winding;

a cathode of the power-supply diode is connected
to the second end of the filtration DM inductor and
an anode of the LED load;
a control electrode of the first switch transistor is con-
nected to the second end of the filtration DM inductor
through the starting unit, a first electrode of the first
switch transistor is connected to an anode of the
power-supply diode, and a second electrode of the
first switch transistor is connected to the second di-
rect voltage output end;
a first end of the primary winding is connected to a
cathode of the LED load, and a second end of the
primary winding is connected to the first electrode of
the first switch transistor; and
a first end of the secondary winding is connected to
the control electrode of the first switch transistor
through the positive feedback current conversion
module, and a second end of the secondary winding
is grounded;
the positive feedback current conversion module is
configured to convert an induced electromotive force
generated by the secondary winding into a positive
feedback current, and input the positive feedback
current to the control electrode of the first switch tran-
sistor; and
in the case that the first switch transistor is turned
on, the primary winding is configured to provide the
driving current to the LED load through the first switch
transistor and the filtration electrolytic capacitor, and
in the case that the first switch transistor is turned
off, the primary winding is configured to provide the
driving current to the LED load through the power-
supply diode.

14. The LED dimming driver circuit according to claim
13, wherein the starting unit comprises a first resistor
module, and the driving unit further comprises a sec-
ond resistor module connected between the second
electrode of the first switch transistor and the second
direct voltage output end.

15. The LED dimming driver circuit according to claim
13, wherein the positive feedback current conversion
module comprises:

a feedback resistor, a first end of which is con-
nected to the first end of the secondary winding;
and
a feedback capacitor, a first end of which is con-
nected to a second end of the feedback resistor,
and a second end of which is connected to the
control electrode of the first switch transistor,
and
the power-supply loop further comprises a trans-
mission capacitor, and the second end of the
secondary winding is grounded through the
transmission capacitor.
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16. The LED dimming driver circuit according to claim
15, wherein the positive feedback current conversion
module further comprises a feedback diode, an an-
ode of which is connected to the control electrode of
the first switch transistor, and a cathode of which is
connected to the first end of the feedback capacitor.

17. The LED dimming driver circuit according to claim
13, wherein the power-supply loop further comprises
a current-limiting protection unit connected to the first
end of the secondary winding and the control elec-
trode of the first switch transistor, and configured to
control the first switch transistor to be in an off state
in the case that a potential at the first end of the
secondary winding is greater than a predetermined
value to limit a load current.

18. The LED dimming driver circuit according to claim
17, wherein the current-limiting protection unit com-
prises a second switch transistor, a voltage-stabiliz-
ing diode, a current-limiting diode, a current-limiting
capacitor and a current-limiting resistor;
a first end of the current-limiting resistor is connected
to the first end of the secondary winding;
an anode of the current-limiting diode is connected
to a second end of the current-limiting resistor;
a cathode of the voltage-stabilizing diode is connect-
ed to a cathode of the current-limiting diode;
a first end of the current-limiting capacitor is connect-
ed to the anode of the current-limiting diode, and a
second end of the current-limiting capacitor is con-
nected to the second electrode of the first switch tran-
sistor; and
a control electrode of the second switch transistor is
connected to an anode of the voltage-stabilizing di-
ode, a first electrode of the second switch transistor
is connected to the control electrode of the first switch
transistor, and a second electrode of the second
switch transistor is connected to the second direct
voltage output end.

19. The LED dimming driver circuit according to claim
13, wherein the power protection circuit comprises
a power protection electrolytic capacitor and a power
protection resistor connected in parallel between the
anode of the LED load and the cathode of the LED
load.

20. The LED dimming driver circuit according to claim
19, wherein the power protection electrolytic capac-
itor has a capacitance ranging from 82mF to 220mF.
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