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(57) ABSTRACT 
Provided is a circuit for preventing an operating current of a 
TRIAC dimmer from being dropped below a holding current 
value. In this regard, a light emitting diode (LED) lighting 
device includes a TRIAC dimmer for controlling intensity of 
light emitted from an LED, a load connected between an 
output terminal of the TRIAC dimmer and a bridge rectifier to 
stabilize operation of the TRIAC dimmer even in low dim 
ming level periods of the TRIAC dimmer, the bridge rectifier 
connected with the load to Supply an operating current to the 
LED; and the LED for receiving the operating current from 
the bridge rectifier. 
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LED LIGHTING DEVICE 

TECHNICAL FIELD 

The present invention relates to a light emitting diode 
(LED) lighting device and, more particularly, to a circuit 
configuration capable of preventing flickering due to the char 
acteristics of a triode for alternating current (TRIAC) dim 
C. 

BACKGROUND ART 

Solid-state lighting (SSL) devices such as light emitting 
diode (LED) lighting devices attract much attention due to 
features Such as low power consumption, long life and high 
luminance. 
One of the significant elements of a lighting device is a 

dimmer for controlling the brightness of light, and recently 
TRIAC-based dimmers are frequently used (See Korean 
Patent No. 1055865). 

In the above-described TRIAC-based dimmers, however, it 
is problematic that the load of the LED lighting device is too 
small to appropriately operate with the TRIAC dimmer. As 
such, the LED lighting device may flicker at a very low 
diming level or may even get permanently Switched off. That 
is, when TRIAC dimmers are present, low power consump 
tion of SSL devices may cause problems due to a latching and 
holding currents of the TRIAC dimmers. 

In particular, lamps having low power consumption below 
40W (e.g., 2W candle lightbulb for E14 screw socket) do not 
reach the minimum load of a TRIAC dimmer. Accordingly, an 
operating current of the TRIAC dimmer drops below a hold 
ing current value and thus the LED lighting device may flicker 
and even may stop working. 

That is, the minimum dimming level (MIN) includes a 
range in which a current flowing through a TRIAC dimmer 
drops below a holding current, and LED lighting device flick 
ers in these periods. 

DETAILED DESCRIPTION OF THE INVENTION 

Technical Problem 

The present invention provides an electric circuit capable 
of preventing an operating current of a TRIAC dimmer from 
dropping below a holding current value. 
The present invention also provides an electric circuit 

capable of stabilizing an output voltage of a TRIAC dimmer. 
Other technical problems to be solved by the present inven 

tion will be understood by the following description of 
embodiments. 

Technical Solution 

According to an aspect of the present invention, there is 
provided a light emitting diode (LED) lighting device includ 
ing an LED; a bridge rectifier; a TRIAC dimmer for control 
ling the luminance of the LED; and a load connected between 
an output terminal of the TRIAC dimmer and the bridge 
rectifier to stabilize the operation of the TRIAC dimmer even 
in low dimming level of the TRIAC dimmer, wherein the 
bridge rectifier is connected with the load to Supply an oper 
ating current to the LED and the LED receives the operating 
current from the bridge rectifier. 
The load may include a load resistor that is connected 

between a first node of the output terminal and a second node 
of the output terminal, and connected in parallel with the 
bridge rectifier. 
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2 
The load may include a first damping resistor that is con 

nected between a first node of the output terminal and a first 
node of the bridge rectifier, and a second damping resistor that 
is connected between a second node of the output terminal 
and a second node of the bridge rectifier. 
The load may include a first damping resistor that is con 

nected between a first node of the load resistor and a first node 
of the bridge rectifier, and a second damping resistor that is 
connected between a second node of the load resistor and a 
second node of the bridge rectifier. 

Each of the first and second damping resistors may include 
a plurality of resistors connected in parallel with each other. 

Advantageous Effects 

According to the present invention, by adding a simple 
circuit configuration, an operating current of a TRIAC dim 
mer may be prevented from dropping below a holding current 
value in the minimum dimming level of the dimmer, and thus 
flickering of a light emitting diode (LED) may be prevented. 

Furthermore, by adding damping resistors, an output Volt 
age of the TRIAC dimmer may be stabilized and thus opera 
tion of the LED may also be stabilized. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram of a TRIAC dimmer. 
FIG. 2 is a block diagram of a light emitting diode (LED) 

lighting device according to an embodiment of the present 
invention. 

FIG. 3 is a circuit diagram of a load according to an 
embodiment of the present invention. 

FIGS. 4 and 5 are graphs showing an operating current of a 
TRIAC dimmer in a dimming period, according to an 
embodiment of the present invention. 

BEST MODE 

The present invention now will be described more fully 
hereinafter with reference to the accompanying drawings, in 
which embodiments of the invention are shown. The present 
invention may, however, be embodied in many alternate 
forms and should not be construed as limited to the embodi 
ments set forth herein. Accordingly, it should be understood 
that the invention is to cover all modifications, equivalents, 
and alternatives falling within the spirit and scope of the 
invention as defined by the claims. 
Terms used hereinto describe specific embodiments are for 

descriptive purposes only and are not intended to limit the 
scope of the present invention. The singular forms “a”, “an 
and “the are intended to include the plural forms as well, 
unless the context clearly indicates otherwise. 

Hereinafter, the present invention will be described in 
detail by explaining embodiments of the invention with ref 
erence to the attached drawings. 

FIG. 1 is a circuit diagram of a TRIAC dimmer. 
The basic elements of the TRIAC dimmer include a poten 

tiometer R1, a fixed resister R2, a capacitor C1, a variable 
resistor W1, a diode for alternating current (DIAC) and a 
TRIAC. 
A resistor-capacitor (RC) network comprising R1,R2 and 

C1 delays the start-up of the TRIAC until the voltage of C1 
reaches a trigger voltage of the DIAC. When the resistance of 
the variable resistor W1 increases, the start-up delay that 
reduces the on-time or “conduction angle' of the TRIAC, 
increases. 
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The phase of the dimmer is controlled by W1 and C3, and 
the size of the conduction angle is controlled by a change of 
resistance of the variable resistor W1. 

That is, when a current flowing through R2, R3 and W1 
charges C3 and a Voltage charged by the current reaches the 
break over voltage of the DIAC, a current is applied to a gate 
of the TRIAC, thereby turning on the TRIAC. Accordingly, 
the conduction angle of the TRIAC is controlled by the cur 
rent charged in C3. 
The basic operation of the TRIAC dimmer will now be 

described with reference to FIG. 1. 
When a current is applied to the gate of the TRIAC, the 

TRIAC is immediately turned on and thus an operating cur 
rent I of the dimmer flows. Here, the operating current I 
should not be dropped below a minimum holding current Ih to 
maintain the ON State of the TRIAC. 

Accordingly, if the operating current I of the TRIAC dim 
mer drops below the holding current Ih, the TRIAC turns off. 
A current should be applied to the gate to return the TRIAC to 
the ON State. 
AS Such, the operating current I of the dimmer should 

always be maintained not less than the holding current Ih to 
maintain the operation of the TRIAC dimmer. 

Here, the operating current I of the dimmer may be con 
trolled by the load 10 that is applied to an output terminal of 
the dimmer. 

FIG. 2 is a block diagram of a light emitting diode (LED) 
lighting device according to an embodiment of the present 
invention. 
The LED lighting device comprising a TRIAC dimmer 

according an embodiment of to the present invention includes 
a TRIAC dimmer 100, aload 200, a bridge rectifier 300 and an 
LED 400. 
The TRIAC dimmer 100 controls the brightness of or dims 

light. The brightness of light may be controlled by changing 
the value of the resistance of the variable resistor W1 
described above with reference to FIG.1. 
The load 200 is connected between an output terminal of 

the TRIAC dimmer 100 and the bridge rectifier 300. That is, 
the load 200 is connected between node A and node C, and 
between node B and node D. 

The circuit configuration of the load 200 will be described 
later with reference to FIG. 3. 
The load 200 may stabilize the operation of the TRIAC 

dimmer 100 even in a low dimming level of the TRIAC 
dimmer 100. The reason why the load 200 can stabilize the 
operation of the TRIAC dimmer 100 even in a low dimming 
level of the TRIAC dimmer 100 will be described later with 
reference to FIG. 4. 
The bridge rectifier 300 supplies a current to the LED 400. 

The bridge rectifier 300 receives an operating current from 
the TRIAC dimmer 100, rectifies the operating current, and 
supplies the rectified current to the LED 400. 
The LED 400 receives the current and emits light, and 

includes one or more LEDs. 
FIG. 3 is a circuit diagram of the load according to an 

embodiment of the present invention. 
As described above with reference to FIG. 2, the load 200 

is connected between an output terminal (nodes A and B) of 
the TRIAC dimmer 100 and an input terminal (nodes C and 
D) of the bridge rectifier 300. 

That is, the load 200 is connected in parallel with the bridge 
rectifier 300 and is connected with the output terminal (nodes 
A and B) of the TRIAC dimmer 100. 
The internal circuit configuration of the load 200 will be 

described hereinafter. 
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4 
The load 200 includes a load resistor 210 that is connected 

between a first node (node A) of the output terminal of the 
TRIAC dimmer 100 and a second node (node B) of the output 
terminal of the TRIAC dimmer 100, and is connected in 
parallel with the bridge rectifier 300. 

Here, the bridge rectifier 300 and the LED 400 may be 
considered as loads having resistance. Accordingly, since the 
load resistor 210 is connected in parallel with the bridge 
rectifier 300 and the LED 400, the resistance of the output 
terminal of the TRIAC dimmer 100 becomes low. 

In addition, the load 200 may further include first damping 
resistors 221 and 222 and second damping resistors 231 and 
232. The first damping resistors 221 and 222 are connected 
between the first node (node A) of the output terminal of the 
TRIAC dimmer 100 and a first node (node C) of the bridge 
rectifier 300, and the second damping resistors 231 and 232 
are connected between the second node (node B) of the output 
terminal of the TRIAC dimmer 100 and a second node (node 
D) of the bridge rectifier 300. 
The first damping resistors 221 and 222 and second damp 

ing resistors 231 and 232 are configured to eliminate noise 
caused by overshoot or undershoot included in the waveform 
of a voltage output from the output terminal of the TRIAC 
dimmer 100. 

Here, each of the first damping resistors 221 and 222 and 
second damping resistors 231 and 232 may include a plurality 
of resistors connected in parallel with each other. 

Mode of the Invention 

FIGS. 4 and 5 are graphs showing an operating current of a 
TRIAC dimmer in a dimming period, according to an 
embodiment of the present invention. 

FIG. 4 is a graph showing the operating current of the 
TRIAC dimmer in the dimming period when the load 200 is 
not configured. 
A curved line indicates the operating current of the TRIAC 

dimmer, and a dashed line indicates a holding current of the 
TRIAC dimmer. 

As shown in FIG.4, when the load 200 is not provided, the 
operating current of the TRIAC dimmer drops below the 
holding current of the TRIAC dimmer in the minimum dim 
ming level (MIN) of the dimming period. Accordingly, the 
TRIAC dimmer turns off in these ranges as described above 
with reference to FIG. 1. 

FIG. 5 is a graph showing the operating current of the 
TRIAC dimmer in the dimming period when the load 200 is 
provided. 

FIG. 5 shows that, when the load 200 is provided, the 
operating current of the TRIAC dimmer does not drop below 
the holding current of the TRIAC dimmer in the minimum 
dimming level (MIN) of the dimming period. Accordingly, 
the TRIAC dimmer may maintain the ON state even in these 
ranges. 

INDUSTRIAL APPLICABILITY 

According to the present invention, by adding a simple 
circuit configuration, an operating current of a TRIAC dim 
mer may be prevented from dropping below a holding current 
in the minimum dimming level of the dimmer, and thus flick 
ering of a light emitting diode (LED) may be prevented. 



US 9,408,263 B2 
5 

The invention claimed is: 
1. A light emitting diode (LED) lighting device compris 

1ng: 
an LED: 
a bridge rectifier; 
a TRIAC dimmer for controlling the luminance of the 
LED; and 

a load connected between an output terminal of the TRIAC 
dimmer and the bridge rectifier to stabilize the operation 
of the TRIAC dimmer even in low dimming level of the 
TRIAC dimmer, 

wherein the load includes: 
a first damping resistor that is connected between a first 

node of the output terminal and a first node of the 
bridge rectifier; and 

a second damping resistor that is connected between a 
second node of the output terminal and a second node 
of the bridge rectifier, 

wherein the bridge rectifier is connected with the load to 
Supply an operating current to the LED and the LED 
receives the operating current from the bridge rectifier. 

2. The LED lighting device of claim 1, 
wherein the load includes a load resistor that is connected 

between a first node of the output terminal and a second 
node of the output terminal and is connected in parallel 
with the bridge rectifier. 

3. The LED lighting device of claim 1, 
wherein each of the first and second damping resistors 

comprises a plurality of resistors connected in parallel 
with each other. 
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4. A light emitting diode (LED) lighting device compris 

ing: 
an LED: 
a bridge rectifier; 
a TRIAC dimmer for controlling the luminance of the 
LED; and 

a load connected between an output terminal of the TRIAC 
dimmer and the bridge rectifier to stabilize the operation 
of the TRIAC dimmer even in low dimming level of the 
TRIAC dimmer, 

wherein the load includes a load resistor that is connected 
between a first node of the output terminal and a second 
node of the output terminal and is connected in parallel 
with the bridge rectifier, 

wherein the load comprises: 
a first damping resistor that is connected between a first 

node of the load resistor and a first node of the bridge 
rectifier; and 

a second damping resistor that is connected between a 
second node of the load resistor and a second node of 
the bridge rectifier, 

wherein the bridge rectifier is connected with the load to 
supply an operating current to the LED and the LED 
receives the operating current from the bridge rectifier. 

5. The LED lighting device of claim 4, 
wherein each of the first and second damping resistors 

comprises a plurality of resistors connected in parallel 
with each other. 


