EP 3 879 934 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 879 934 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
15.09.2021 Bulletin 2021/37

(21) Application number: 21155270.8

(22) Date of filing: 04.02.2021

(51) IntClL:

HO5B 45/30(2020.01) HO5B 45/50 (2020.07)

(84) Designated Contracting States:

ALATBEBG CH CY CZDE DKEE ES FIFR GB
GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 11.03.2020 CN 202020292232 U
(71) Applicant: Leedarson Lighting Co., Ltd.

Changtai
Zhangzhou Fujian (CN)

(72) Inventors:

* WEN, Shuisheng
Zhangzhou, Fujian (CN)
¢ LIN, Liping
Zhangzhou, Fujian (CN)
¢ LIU, Zhengkun
Zhangzhou, Fujian (CN)
¢ ZHOU, Huizhi
Zhangzhou, Fujian (CN)
e CHEN, Xiaodeng
Zhangzhou, Fujian (CN)

(74) Representative: FARAGO Patentanwalte

ThierschstraBe 11
80538 Miinchen (DE)

(54) LED DRIVE CIRCUIT, LED DRIVE DEVICE AND LAMP

(57) The present application relates to the technical
field of LED driving, and provides an LED drive circuit,
an LED drive device and alamp. The AC voltage is con-
verted into a DC voltage through a rectifier circuit, and a
constant current drive module is provided to receive a
drive control signal and the DC voltage, and generate a
constant current drive signal based on the drive control
signal and the DC voltage, a switch control module is
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provided to generate a switch control signal according to
the constant current drive signal to control On or Off of
the switch module, so that a leakage current of the ca-
pacitor loop formed by the capacitor module is reduced,
thereby solving the problem of afterglow effect of the light
source module caused by the current leakage in the cur-
rent LED drive circuit during a standby state.

M

Rectifier

Module

Constant
Current  ;
Drive Module |

Light Source
Module

Power Supply ™

//’lC'

Control
Module

e

[/430

Swich

N

Capacitor
Module

Control 1
Module

0,

Switch
Module [

FIG.1

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 879 934 A1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to the technical
field of LED driving, and more particularly to an LED drive
circuit, an LED drive device and a lamp.

BACKGROUND

[0002] With the progress of technology, the advantag-
es of LED light sources in lighting applications have grad-
ually become prominent. On the one hand, its light effi-
ciency and color rendering performance have reached
or even surpassed traditional light sources such as in-
candescent lamps and gas discharge fluorescent lamps.
On the other hand, its adjustable ability has more space
for development than the traditional light sources and is
especially suitable for the general lighting field such as
modern household and commerce. However, the lamps
realized by the LED light source also have obvious de-
fects. Considering the semiconductor device with LED
light source output, the driving power supply of which
usually requires low voltage, thus a corresponding driver
will be provided to the LED lamp. In an LED drive circuit,
there is a capacitance between the input end and the
output end, when the LED drive circuit is in a standby
state, it will lead to a current leakage between the input
end and the output end, and the leakage current flowing
through the light source module will cause a problem of
afterglow effect of the light source module.

SUMMARY OF INVENTION

[0003] In order to solve the above technical problem,
embodiments of the present application provide an LED
drive circuit, an LED drive device, and a lamp, aiming to
solve the problem of afterglow effect of the light source
module caused by the currentleakage in the current LED
drive circuit during a standby state.

[0004] The first aspect of the present application pro-
vides an LED drive circuit, the LED drive circuit includes:

a rectifier module, which is configured to convert a
received AC voltage into a DC voltage;

a constant current drive module, which is connected
to the rectifier module, and is configured to receive
a drive control signal and the DC voltage and gen-
erate a constant current drive signal based on the
drive control signal and the DC voltage;

a switch control module, which is connected to the
constant current drive module, and is configured to
collectthe constant currentdrive signal and generate
a switch control signal according to the constant cur-
rent drive signal;
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a switch module, which is connected to the switch
control module, and is configured to receive the
switch control signal and turn on or off according to
the switch control signal; and

a capacitor module, which is respectively connected
to the switch module and the rectifier module.

[0005] Optionally, the LED drive circuit further includes
afilter module, which is connected to the constant current
drive module, and is configured to receive the constant
current drive signal and filter the constant current drive
signal.

[0006] Optionally, the switch module is any one of a
MOS transistor, a triode, and a relay.

[0007] Optionally, the rectifier module includes a fuse,
a first capacitor, a first diode, a second diode, a third
diode and a fourth diode; where a first end of the fuse
serves as a firstinput end of the rectifier module, a second
end of the fuse, a cathode of the first diode and an anode
of the third diode are connected in common, a cathode
of the third diode, a cathode of the fourth diode and a
first end of the first capacitor are connected in common
and serves as a first output end of the rectifier module,
acathode of the second diode and an anode of the fourth
diode are connected in common and serves as a second
input end of the rectifier module, and an anode of the
second diode, an anode of the first diode, and a second
end of the first capacitor are connected in common and
serves as a second output end of the rectifier module.
[0008] Optionally, the constant current drive module
includes a first switch tube and a transformer, where a
first input end of the transformer serves as a first input
end of the constant current drive module and is connect-
ed to a first output end of the rectifier module, a second
input end of the transformer is connected to a current
input end of the first switch tube, a current output end of
the first switch tube serves as a second input end of the
constant current drive module and is connected to a sec-
ond output end of the rectifier module, a control end of
the first switch tube serves as a control end of the con-
stant current drive module, a first output end of the trans-
former serves as a first output end of the constant current
drive module, and a second outputend of the transformer
serves as a second output end of the constant current
drive module.

[0009] Optionally, the filtering module includes a fifth
diode and a second capacitor, where an anode of the
fifth diode severs as a first end of the filter module and
is connected to a first output end of the constant current
drive module, a cathode of the fifth diode and a first end
of the second capacitor are connected in common and
serves as a second end of the filter module, and a second
end of the second capacitor serves as a third end of the
filter module and is connected to a second output end of
the constant current drive module.

[0010] Optionally, the switch control module includes
a sixth diode, a third capacitor, a first resistor and a sec-
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ond resistor; where an anode of the sixth diode serves
as a first end of the switch control module and is con-
nected to a first output end of the constant current drive
module, a cathode of the sixth diode, a first end of the
third capacitor and a first end of the first resistor are con-
nected in common, a second end of the third capacitor
and a first end of the second resistor are connected in
common to serve as a second end of the switch control
module and is further connected to a second output end
of the constant current drive module, a second end of
the first resistor and a second end of the second resistor
are connected in common to serve as a third end of the
switch control module and is further connected to a con-
trol end of the switch module.

[0011] Optionally, the capacitor module includes a first
safety capacitor and a second safety capacitor; where a
first end of the first safety capacitor serves as a first end
of the capacitor module and is connected to a first output
end of the rectifier module, afirst end of the second safety
capacitor serves as a second end of the capacitor module
and is connected to a second output end of the rectifier
module, a second end of the first safety capacitor and a
second end of the second safety capacitor are connected
in common to serve as a third end of the capacitor module
and is further connected to a first end of the switch mod-
ule.

[0012] The second aspect of the embodiments of the
present application also provides an LED drive device,
which includes the LED drive circuit described in any one
of the above solutions.

[0013] The third aspect of the embodiments of the
present application also provides a lamp, and the lamp
includes:

a control module
a light source module; and

the LED drive circuit according to any one of the
above, the LED drive circuit is respectively connect-
ed to the control module and the light source module.

[0014] The embodiments of the present application
provide an LED drive circuit, an LED drive device, and a
lamp. The AC voltage is converted into a DC voltage
through arectifier circuit, a constant current drive module
is provided to receive the drive control signal and the DC
voltage, and generate a constant current drive signal ac-
cording to the drive control signal and the DC voltage, a
switch control module is provided to generate a switch
control signal according to the constant current drive sig-
nal to control On or Off of the switch module, so that a
leakage current of the capacitor loop formed by the ca-
pacitor module is reduced, thereby solving the problem
of afterglow effect of the light source module caused by
the current leakage in the current LED drive circuits dur-
ing a standby state.
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BRIEF DESCRIPTION OF DRAWINGS
[0015]

FIG. 1 is a schematic diagram of the circuit structure
of an LED drive circuit provided by an embodiment
of the present application;

FIG. 2 is a schematic diagram of the circuit structure
of another LED drive circuit provided by an embod-
iment of the present application;

FIG. 3 is a schematic diagram of the circuit structure
of another LED drive circuit provided by an embod-
iment of the present application.

DETAILED DESCRIPTION

[0016] In order to make the technical problems to be
solved, technical solutions and beneficial effects of this
application more comprehensible, the present applica-
tion will be further described in detail below with reference
to the accompanying drawings and embodiments. It is
understood that the specific embodiments described
herein are merely used to illustrate the present applica-
tion and do not intend to limit the present application.
[0017] It should be noted that when an element is re-
ferred to as being "fixed to" or "disposed on" another
element, it can be directly or indirectly on the other ele-
ment. When an element is referred to as being "connect-
ed to" another element, it can be directly or indirectly
connected to the other element.

[0018] It should be understood that terms "length",
"width", "upper"”, "lower", "front", "rear", "left", "right", "ver-
tical", "horizontal", "top", "bottom", "inner", "outer" etc.,
indicating directions or positional relationships, are
based on the directions or positional relationships shown
in the drawings, which are only used for the convenience
of describing the present application and simplifying the
description, without indicating or implying that the re-
ferred device or element must have a specific orientation,
be constructed and operated in a specific orientation, and
therefore cannot be understood as a limitation to the
present application.

[0019] In addition, the terms "first" and "second" are
merely used for illustration purposes, and cannot be un-
derstood as indicating or implying relative importance or
implicitly indicating the number of indicated technical fea-
tures. Therefore, the features defined with "first" and
"second" may explicitly or implicitly include one or more
of these features. In the description of this application,
"multiple" or "a plurality of means two or more than two,
unless otherwise specifically defined.

[0020] An embodiment of the present application pro-
vides an LED drive circuit. As shown in FIG. 1, the LED
drive circuit in the embodiment of the present application
includes a rectifier module 40, a constant current drive
module 50, a switch control module 60, a switch module
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70 and a capacitor module 80. The rectifier module 40
is configured to convert a received AC voltage into a DC
voltage; the constant current drive module 50 is connect-
ed to the rectifier module 40, and is configured to receive
the drive control signal and the DC voltage, and generate
a constant current drive signal based on the drive control
signal and the DC voltage. The switch control module 60
is connected to the constant current drive module 50 and
is configured to collect the constant current drive signal
and generate a switch control signal according to the
constant current drive signal. The switch module 70 is
connected to the switch control module 60 is configured
to receive the switch control signal and turn on or off
according to the switch control signal. The capacitor mod-
ule 80 is connected to the switch module 70 and the rec-
tifier module 40 respectively.

[0021] In this embodiment, the capacitor module 80
and the switch module 70 is connected in series, the
switch control module 60 is configured to detect the con-
stant currentdrive signal output from the constant current
drive module 50, and generate a corresponding switch
control signal based on the detection result. The switch
control signal is configured to control the On and Off of
the switch module so as to control the On and Off of the
capacitor loop formed by the capacitor module 80, so
that the leakage current of the capacitor circuit can be
reduced by turning off the switch module 70 when the
constant current drive module enters the standby state,
which solves the problem of afterglow effect of the light
source module during a standby state.

[0022] In specific work, the rectifier module 40, two in-
put ends of which are respectively connected to two out-
put ends of the power supply 20, and is configured to
convert the AC voltage provided by the power supply 20
into a DC voltage, and the constant current drive module
50 is configured to receive the drive control signal pro-
vided by the control module 10 to control the output cur-
rent of the constant current drive signal. When the drive
control signal is a standby signal, the constant current
drive module 50 enters a standby mode. At this time, the
constant current drive module 50 stops output, the switch
control module 60 collects a low level signal, and sends
the corresponding switch control signal to the switch
module 70 to control the switch module 70 to be switched
off so as to turn off the capacitor circuit formed by the
capacitor module 80, thereby reducing the leakage cur-
rent of the capacitor circuit, and solving the problem of
afterglow effect of the light source model 30 during the
standby state.

[0023] Inone embodiment, referringto FIG. 2, the LED
drive circuit further includes a filter module 90, which is
connected to the constant current drive module 50, and
configured to receive the constant current drive signal
and filter the constant current drive signal.

[0024] In an embodiment, the switch module 70 may
be one of a MOS transistor, a triode and a relay.

[0025] In one embodiment, referring to FIG. 3, the
switch module 70 is a MOS transistor Q2. A first end and
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a second end of the MOS transistor Q2 are respectively
connected to the capacitor module 80 and the constant
current drive module 50, and a control end of the MOS
transistor Q2 is connect to the switch control module 60.
[0026] Inone embodiment,the MOS transistor Q2 may
be a P-type MOS transistor.

[0027] In one embodiment, referring to FIG. 3, the rec-
tifier module 40 includes a fuse FR1, a first capacitor C1,
afirst diode D1, a second diode D2, a third diode D3 and
a fourth diode D4. A first end of the fuse FR1 serves as
a first input end of the rectifier module 40. A second end
of the fuse FR1, a cathode of the first diode D1 and an
anode of the third diode D3 are connected in common.
A cathode of the third diode D3, a cathode of the fourth
diode D4 and a first end of the first capacitor C1 are con-
nected in common and serves as a first output end the
rectifier module 40. A cathode of the second diode D2
and an anode of the fourth diode D4 are connected in
common and serves as a second input end of the rectifier
module 40. An anode of the second diode D2, an anode
of the first diode D1 and a second end of the first capacitor
C1 are connected in common and serves as a second
output end of the rectifier module 40.

[0028] In this embodiment, the first diode D1, the sec-
ond diode D2, the third diode D3, and the fourth diode
D4 constitute a rectifier bridge, which rectifies the AC
voltage provided by the power supply 20, and filter the
rectified DC voltage with the voltage capacitor C1.
[0029] Inone embodiment, referring to FIG. 3, the con-
stant current drive module 50 includes a first switch tube
Q1 and a transformer T1. A first input end of the trans-
former T1 serves as a first input end of the constant cur-
rent drive module 50 and is connected to the first output
end of the rectifier module 40. A second input end of the
transformer T1 is connected to a current input end of the
first switch tube Q1. A current output end of the first switch
tube Q1 serves as a second input end of the constant
current drive module 50 and is connected to the second
output end of the rectifier module 40. A control end of the
first switch tube Q1 serves as a control end of the constant
current drive module 50, a first output end of the trans-
former T1 serves as a first output end of the constant
current drive module 50, and a second output end of the
transformer T1 serves as a second output end of the
constant current drive module 50.

[0030] In this embodiment, the control end of the first
switch tube Q1 is configured to receive a drive control
signal, which controls the current of the constant current
drive signal output by the rectifier drive module 50 by
controlling the switch frequency of the first switch tube
Q1.

[0031] Inanembodiment, the first switch tube Q1 may-
be an N-type MOS transistor.

[0032] Inone embodiment, referring to FIG. 3, the filter
module 90 includes a fifth diode D5 and a second capac-
itor C2. Specifically, an anode of the fifth diode D5 serves
as a first end of the filter module 90 and is connected to
the first output end of the constant current drive module
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50. A cathode of the fifth diode D5 and a first end of the
second capacitor C2 are connected in common and
serves as the second end of the filter module 90. A sec-
ond end of the second capacitor C2 serves as a third end
of the filter module 90 and is connected to the second
output end of the constant current drive module 50.
[0033] In this embodiment, the constant current drive
signal output by the constant current drive module 50 is
further filtered through the filter circuit constituted with
the fifth diode D5 and the second capacitor C2.

[0034] In one embodiment, referring to FIG. 3, the
switch control module 60 includes a sixth diode D6, a
third capacitor C3, a first resistor R1, and a second re-
sistor R2. Specifically, an anode of the sixth diode D6
serves as a first end of the switch control module 60 and
is connected to the first output end of the constant current
drive module 50. A cathode of the sixth diode D6, a first
end of the third capacitor C3 and a first end of the first
resistor R1 are connected in common. A second end of
the third capacitor C3 and a firstend of the second resistor
R2 are connected in common to serve as a second end
of the switch control module 60 and is connected to the
second output end of the constant current drive module
50. A second end of the first resistor R1 and a second
end of the second resistor R2 are connected in common
to serve as a third end of the switch control module 60
and is connect to a control end of the switch module 70.
[0035] In this embodiment, the switch control circuit
constituted with the sixth diode D6, the third capacitor
C3, the first resistor R1 and the second resistor R2 has
an advantage of short response time. Among them, the
first resistor R1 and the second resistor R1 R2 form a
voltage divider circuit, which is used to divide the voltage
of the constant current drive signal and generate the cor-
responding switch control signal. When the constant cur-
rent drive signal is output normally, the switch control
signal is a high level signal, and the switch module 70
turns on at this time. When the constant current drive
signal is output abnormally, that is, when the constant
current drive module 50 enters the standby state, the
switch control signal is a low level signal, and the switch
module 70 turns off at this time.

[0036] In one embodiment, referring to FIG. 3, the ca-
pacitor module 80 includes a first safety capacitor CY1
and a second safety capacitor CY2. A first end of the first
safety capacitor CY 1 serves as a firstend of the capacitor
module 80 and is connected to the first output end of the
rectifier module 40. A first end of the second safety ca-
pacitor CY2 serves as a second end of the capacitor mod-
ule 80 and is connected to the second output end of the
rectifier module 40. A second end of the first safety ca-
pacitor CY1 and a second end of the second safety ca-
pacitor CY2 are connected in common to serve as a third
end of the capacitor module 80 and is connected to a
first end of the switch module 70.

[0037] In this embodiment, the first end of the switch
module 70 is connected to the third end of the capacitor
module, a second end of the switch module 70 is con-
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nected to the light source module 30, and the control end
of the switch module 70 is connected to the switch control
module 60 configured to receive the switch control signal
and control a connection state of the first end and the
second end of the switch module 70 based on the switch
control signal. The second end of the first safety capacitor
CY1 and the second end of the second safety capacitor
CY2 are connected in common to the first end of the
switch module 70. Thus, by switching off the switch mod-
ule 70 during the standby state, the capacitor circuit con-
stituted with the safety capacitor CY1 and the second
safety capacitor CY2 is turned off to reduce the leakage
current of the capacitor circuit.

[0038] An embodiment of the present application also
provides an LED drive device, which includes the LED
drive circuit described in any one of the above embodi-
ments.

[0039] Theembodiment of the presentapplication also
provides a lamp. The lamp in this embodiment includes
a control module 10, a light source module 30 and the
LED drive circuit according to any one of the above em-
bodiments, the LED drive circuit is connected to the con-
trol module and the light source module, respectively. In
this embodiment, the control module 10 is configured to
send a drive control signal to the constant current drive
module 50 to adjust the constant current drive signal, so
that the light source module 30 is dimmed and toned.
[0040] Inone embodiment, referring to FIG. 3, the light
source module 30 may be a light emitting diode string.
[0041] The embodiments of the present application
provide an LED drive circuit, an LED drive device and a
lamp. The AC voltage is converted into a DC voltage
through a rectifier circuit. A constant current drive module
is provided to receive a drive control signal and the DC
voltage, and generate a constant current drive signal
based on the drive control signal and DC voltage. A
switch control module is provided to generate a switch
control signal according to the constant current drive sig-
nal to control On or Off of the switch module, so that the
leakage current of the capacitor loop formed by the ca-
pacitor module is reduced, thereby solving the problem
of afterglow effect of the light source module caused by
the current leakage in current LED drive circuit during a
standby state.

[0042] It can be clearly understood to those skilled in
the art that, for the convenience and conciseness of the
description, only the division of the above-mentioned
functional units and modules are used as an example.
In practical applications, the above-mentioned functions
can be allocated to different functional units and modules
as required. That is, the internal structure of the device
may be divided into different functional units or modules
to complete all or part of the functions described above.
The functional units and modules in the embodiments
can be integrated into one processing unit, or each unit
can exist alone physically, or two or more units can be
integrated into one unit. The above-mentioned integrated
units can be realized in the form of hardware, and can
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also be realized in the form of software functional unit.
In addition, the specific names of the functional units and
modules are merely for the convenience of distinguishing
each other, and are not intended to limit the protection
scope of the present application. For specific working
processes of the units and modules in the foregoing sys-
tem, reference may be made to the corresponding proc-
esses in the foregoing method embodiment, which will
not be repeated here.

[0043] In the above-mentioned embodiments, the de-
scription of each embodiment hasits own focus. For parts
that are not detailed or recorded in an embodiment, ref-
erence may be made to related descriptions of other em-
bodiments.

[0044] The units described as separate components
may or may not be physically separated, and the com-
ponents displayed as units may or may not be physical
units, that is, they may be located in one place, or they
may be distributed on multiple network units. Some or all
of the units may be selected according to actual needs
to achieve the objectives of the solutions of the embod-
iments of the present application.

[0045] In addition, the functional units in the various
embodiments of the present application may be integrat-
ed into one processing unit, or each unit may exist alone
physically, or two or more units may be integrated into
one unit. The above-mentioned integrated unit can be
realized in the form of hardware or software functional
unit.

[0046] The above-mentioned embodiments are mere-
ly used to illustrate the technical solutions of the present
application, and do not intend to limit the present appli-
cation. Although the present application has been de-
scribed in detail with reference to the foregoing embod-
iments, it should be understood for those of ordinary skill
in the art to modify the foregoing technical solutions re-
corded in the embodiments, or replace some of the tech-
nical features equivalently can be possible. These mod-
ifications or replacements do not cause the essence of
the corresponding technical solutions to deviate from the
spirit and scope of the technical solutions of the embod-
iments of the present application, and thus should be
included within the protection scope of the present ap-
plication.

Claims

1. An LEDdrive circuit, characterized in that, the LED
drive circuit comprises:

a rectifier module configured to convert a re-
ceived AC voltage into a DC voltage;

a constant current drive module connected to
the rectifier module, and configured to receive
a drive control signal and the DC voltage and
generate a constant current drive signal based
on the drive control signal and the DC voltage;

10

15

20

25

30

35

40

45

50

55

a switch control module connected to the con-
stant current drive module, and configured to
collect the constant currentdrive signal and gen-
erate a switch control signal according to the
constant current drive signal;

a switch module connected to the switch control
module, and configured to receive the switch
control signal and turn on or off according to the
switch control signal; and

a capacitor module connected to the switch
module and the rectifier module, respectively.

The LED drive circuit of claim 1, characterized in
that, the LED drive circuit further comprises a filter
module which is connected to the constant current
drive module, and is configured to receive the con-
stant current drive signal and filter the constant cur-
rent drive signal.

The LED drive circuit of claim 1, characterized in
that, the switch module is one of a MOS transistor,
a triode and a relay.

The LED drive circuit of claim 1, characterized in
that, the rectifier module comprises a fuse, a first
capacitor, afirstdiode, a second diode, a third diode,
and a fourth diode;

wherein a first end of the fuse serves as a first input
end of the rectifier module, a second end of the fuse,
a cathode of the first diode and an anode of the third
diode are connected in common, a cathode of the
third diode, a cathode of the fourth diode and a first
end of the first capacitor are connected in common
and serves as a first output end of the rectifier mod-
ule, a cathode of the second diode and an anode of
the fourth diode are connected in common and
serves as a second input end of the rectifier module,
and an anode of the second diode, an anode of the
first diode, and a second end of the first capacitor
are connected in common and serves as a second
output end of the rectifier module.

The LED drive circuit of claim 1, characterized in
that, the constant current drive module comprises a
first switch tube and a transformer, wherein a first
input end of the transformer serves as a first input
end of the constant current drive module and is con-
nected to a first output end of the rectifier module, a
second input end of the transformer is connected to
a current input end of the first switch tube, a current
output end of the first switch tube serves as a second
input end of the constant current drive module and
is connected to a second output end of the rectifier
module, a control end of the first switch tube serves
as a control end of the constant current drive module,
a first output end of the transformer serves as a first
output end of the constant current drive module, and
a second output end of the transformer serves as a
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second output end of the constant current drive mod- a light source module; and
ule. the LED drive circuit according to any one of
claims 1-8, wherein the LED drive circuit is re-
6. The LED drive circuit of claim 2, characterized in spectively connected to the control module and
that, the filter module comprises a fifth diode anda % the light source module.

second capacitor;

wherein an anode of the fifth diode severs as a first

end of the filter module and is connected to a first
output end of the constant current drive module, a
cathode of the fifth diode and a firstend of the second 70
capacitor are connected in common and serves as

a second end of the filter module, and a second end

of the second capacitor serves as a third end of the
filter module and is connected to a second output
end of the constant current drive module. 15

7. The LED drive circuit of claim 1, characterized in
that, the switch control module comprises a sixth
diode, a third capacitor, a first resistor and a second
resistor; 20
wherein an anode of the sixth diode serves as a first
end of the switch control module and is connected
to afirst outputend of the constant currentdrive mod-
ule, a cathode of the sixth diode, a first end of the
third capacitor and a first end of the first resistorare 25
connected in common, a second end of the third ca-
pacitor and a first end of the second resistor are con-
nected in common to serve as a second end of the
switch control module and is further connected to a
second outputend ofthe constant current drive mod- 30
ule, a second end of the first resistor and a second
end of the second resistor are connected in common
to serve as a third end of the switch control module
andis further connected to a control end of the switch
module. 35

8. The LED drive circuit of claim 1, characterized in
that, the capacitor module comprises a first safety
capacitor and a second safety capacitor; wherein a
first end of the first safety capacitor serves as a first 40
end of the capacitor module and is connected to a
first output end of the rectifier module, a first end of
the second safety capacitor serves as a second end
ofthe capacitor module and is connected to a second
output end of the rectifier module, a second end of 45
the first safety capacitor and a second end of the
second safety capacitor are connected in common
to serve as a third end of the capacitor module and
is further connected to a first end of the switch mod-
ule. 50

9. AnLEDdrivedevice, characterized in that, the LED
drive device comprises the LED drive circuit accord-

ing to any one of claims 1-8.
55

10. Alamp, characterized in that, the lamp comprises:

a control module
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