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(57) ABSTRACT 

A light emitting diode (LED) lighting apparatus boosts alter- 
nating current (AC) power output from a ballast, rectifies the 
boostedAC power to direct current (DC) power, blocks gen- 
eration of an inrush current while the boosted AC power is 
rectified, and controls an operation of an LED by using the 
DC power. 

/20 

BALLAST 

,/30 

__-- 
BOOSTINGqr1 R�UNITT_L I 

......... /5o 

CURRENT 

BREAKER I 
"1 

20� 
i 

__5 

/ 60 

LED DRIVER 

Current Lighting 
EX1032 

Page 1 of 10



10
 

/-
2

0
 

B
A

LL
A

S
T 

/-
3

0
 

B
O

O
S

TI
N

G
 

U
N

IT
 

T
 

F
IG

. 
1 

IN
R

U
S

H
 

C
U

R
R

E
N

T 
B

R
E

A
K

E
R

 

4
2

0
 

1 

6O
 

LE
D
 D

R
IV

E
R

 
7O

 

>
 

Page 2 of 10



Patent Application Publication Mar. 28, 2013 Sheet 2 of 4 US 2013/0076255 A1 

I. 

I 
I 

f 
I 

I 

i 

I 
I 

I 

[ 

I 

[ 
[ 

I 

I 
I 

L 

/ 

O �\ L-------. 

I 

I 

[ 
I 

[ 

I 

I 

I 
I 

/ 

’,r-- 
�d 

1 

I 

I 

[ 
r 

I 
I 

----1 
I 

I 

�\ 
I 

I 

\\ 

I 

I 

I 

I 
I 

I 

J 

1 
1 

I 

I 

I 

J 

I 

J 

J 

J 

J 

L                    I 
I 

I 

I 
I 

I 

I 

t 

I 

I 
l 

I 

I 

I 

J 

J 

I 

I 
I 

J 

I 
I 

Page 3 of 10



Patent Application Publication Mar. 28, 2013 Sheet 3 of 4 US 2013/0076255 A1 

FIG. 

/2o � ........ �3o ’, /310 ,, 

BALLAST 

3 

[ ...... 

l- 

- N I ! r--T-n 

T � j 1+I -420 

J 
ITj o 

402� 

401 
[- 

FIG. 4A 

t 

/ 404 

.......... . _�/403 

I i 

GND 

FIG. 4B 

,,/, 406 

.... .... 
401 ---J I ! 

, 

! 

i .......... GND 

Page 4 of 10



Patent Application Publication Mar. 28, 2013 Sheet 4 of 4 US 2013/0076255 A1 

FIG. 5 

20 30 --/-7 
r 

--/ -] 

BALLAST 
BOOSTING 

UNIT 

I I I 
I L 3 

/50 
[ 

i)1°i 
T 

520� 

i’ 

420 
/ 

Io 
FIG. 6 

i 
START) 

i 
BOOST AC POWER OUTPUT FROM BALLAST 

RECTIFY BOOSTED AC POWER TO DC POWER 

i 
BLOCK GENERATION OF INRUSH 

CURRENT DURING RECTIFICATION 

i 
CONTROL OPERATION OF LED BY USING DC 
POWER SUPPLIED WHILE INRUSH CURRENT 

IS BEING BLOCKED 

t --601 

t .-�602 

� --603 

� 
-604 

Page 5 of 10



US 2013/0076255 A1 Mar. 28, 2013 

LIGHT EMITTING DIODE LIGHTING 
APPARATUS 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATION 

[0001] This application claims the benefit of priority to 

Korean Patent Application No. 10-2011-0095817, filed on 

Sep. 22, 2011, in the Korean Intellectual Property Office, the 

disclosure of which is incorporated herein in its entirety by 

reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Fieldofthe Invention 

[0003] The present disclosure relates to a light emitting 

diode (LED) lighting apparatus. 

[0004] 2. Descriptionofthe RelatedArt 

[0005] A light emitting diode has been used as a low power 

light source, such as an indicator. As light efficiency of the 

LED has been improved, the LED becomes to have a wide 

range of applications. Also, unlike other light sources, the 

LED is an environmental friendly light source that does not 

include mercury, and has gained attentions as a next-genera- 

tion light source used for a backlight of a mobile terminal, a 

backlight of a liquid crystal display (LCD) television (TV), 

lamps of cars, general lighting, or the like. Accordingly, an 

incandescent light having a low power efficiency character- 

istic and a fluorescent light generating an environmental 

waste, such as mercury, which have been used as main light 

sources for lighting for the last 100 years, are being replaced 

by LED lamps. 

[0006] However, the LED lamp has shortcomings, such as 

a short life due to a short life span of a circuit device coupled 

to an LED in the LED lamp. This makes it difficult for the 

LED lamp to substitute for an incandescent light or a halogen 

lamp currently on the market. 

SUMMARY OF THE INVENTION 

[0007] The present disclosure provides a light emitting 

diode (LED) lighting apparatus. 

[0008] Additional aspects will be set forth in part in the 

description which follows and, in part, will be apparent from 

the description, or may be learned by practice of the presented 

embodiments. 

[0009] Embodiments are directed to a light emitting diode 

(LED) lighting apparatus for driving an LED by supplying 

alternating current (AC) power through a ballast. The LED 

lighting apparatus includes a boosting unit for boosting and 
outputting theAC power output from the ballast; a rectifier for 

rectifying the boosted AC power to direct current (DC) 

power; an inrush current breaker for blocking generation of 

an inrush current while the rectifier rectifies the boosted AC 

power; and an LED driver for controlling operations of the 

LED by using the DC power supplied while the inrush current 

is being blocked. 

[0010] The boosting unit may include an inductor and a 

capacitor coupled to the ballast, of which resonance enables 

the boosted AC power having a triangular waveform to be 
outputted. 

[0011] Capacitance and a type of a capacitor of the rectifier 

may be determined based on the boosted AC power. 

[0012] The inrush current breaker may block the inrush 

current by using a switch of the inrush current breaker, which 

is switched on and off according to an amount of charge in a 

capacitor of the inrush current breaker. 

[0013] The inrush current breaker may be a discrete circuit 

between a rear end of a bridge rectifier of the rectifier and a 

front end of the LED driver. 

[0014] Embodiments are also directed to a light emitting 

diode (LED) lighting apparatus for driving an LED by using 

supplied alternating current (AC) power. The LED lighting 

apparatus includes a ballast for outputting the supplied AC 

power to AC power of a predetermined voltage to stabilize 

driving of the LED lighting apparatus; a boosting unit for 

boo sting and outputting the AC power output from the ballast; 

a rectifier for rectifying the boosted AC power to direct cur- 

rent (DC) power; and an LED driver for controlling an opera- 

tion of the LED by using the rectified DC power. 

[0015] The boosting unit may include an inductor and a 

capacitor coupled to the ballast, of which resonance enables 

the boosted AC power having a triangular waveform to be 

outputted. 

[0016] Embodiments are also directed to a light emitting 

diode (LED) lighting apparatus for driving an LED by sup- 

plying alternating current (AC) power through a ballast. The 

LED lighting apparatus includes a rectifier for rectifying the 

AC power supplied through the ballast to direct current (DC) 

power; an inrush current breaker for blocking generation of 

an inrush current while theAC power is rectified; and an LED 

driver for controlling an operation of the LED by using the 

DC power supplied while the inrush current is blocked. 

[0017] The inrush current breaker may block the inrush 

current by using a switch of the inrush current breaker, which 

is switched on and off according to a charged amount of a 

capacitor of the inrush current breaker. 

[0018] The inrush current breaker may be a discrete circuit 

between a rear end of a bridge rectifier of the rectifier and a 

front end of the LED driver. 

[0019] Embodiments are also directed to a method for driv- 
ing a light emitting diode (LED) by supplying alternating 

current (AC) power through a ballast. The method includes 

boosting the suppliedAC power using resonance of an induc- 

tor and a capacitor coupled to the ballast to output boostedAC 

power; rectifying the boosted AC power to direct current 

(DC) power; and controlling an operation of the LED by 

using the rectified DC power. 

[0020] The method may include blocking generation of an 

inrush current while the AC power is rectified. 

[0021] A waveform of the boosted AC power may have a 

triangular shape. 

[0022] Embodiments are also directed to a method of driv- 
ing a light emitting diode (LED) lighting apparatus by sup- 

plying commercial alternating current (AC) power through a 

ballast. The method includes boosting the AC power output 

from the ballast; rectifying the boosted AC power to direct 

current (DC) power; blocking generation of an inrush current 

while the boostedAC power is being rectified; and controlling 

an operation of an LED by using the DC power supplied while 

the inrush current is being blocked. 

[0023] Embodiments are also directedto a circuit apparatus 

includes a ballast for outputting supplied commercial alter- 

nating current (AC) power to AC power of a predetermined 

voltage so as to stabilize driving of the circuit apparatus; a 

boosting unit for boosting the AC power of the predetermined 

voltage output from the baliast; a rectifier for rectifying the 

boosted AC power to direct current (DC) power; an inrush 

current breaker for blocking generation of an inrush current 
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while the boostedAC power is being rectified; and a driver for 
controlling an operation of the circuit apparatus by using the 
DC power supplied while the inrush current is being blocked. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The above and other features and advantages of the 
present invention will become more apparent by describing in 
detail exemplary embodiments thereof with reference to the 
attached drawings in which: 

[0025] FIG. 1 is a circuit diagram of a light emitting diode 
(LED) lighting apparatus according to an embodiment of the 
present disclosure; 

[0026] FIG. 2 is a diagram of alternating current (AC) 
power of a predetermined voltage output from a ballast, 
according to an embodiment of the present disclosure; 

[0027] FIG. 3 is a diagram of a boosting unit according to 
an embodiment of the present disclosure; 
[0028] FIGS. 4A and 4B are diagrams for describing a 
boosting result of a boosting unit, according to an embodi- 
ment of the present disclosure; 
[0029] FIG. 5 is a diagram of an inrush current breaker 
according to an embodiment of the present disclosure; and 

[0030] FIG. 6 is a flowchart illustrating a method of driving 
an LED lighting apparatus, according to an embodiment of 
the present disclosure. 

DETAILED DESCRIPTION OF THE INVENTION 

[0031] Hereinafter, the present disclosure will be described 

more fully with reference to the accompanying drawings, in 
which exemplary embodiments of the invention are shown. 

[0032] FIG. 1 is a circuit diagram of a light emitting diode 

(LED) lighting apparatus 1 according to an embodiment of 

the present disclosure. Referring to FIG. 1, the LED lighting 

apparatus 1 is an LED lamp, and includes a power supplier 10, 

a ballast 20, a boosting unit 30, a rectifier 40, an inrush current 

breaker 50, an LED driver 60, and a light source 70. 

[0033] Only elements related to the current embodiment 

are shown in the LED lighting apparatus 1 of FIG. 1, and thus 

it would be appreciated by one of ordinary skill in the art that 

other general-purpose elements may be further included in 

the LED lighting apparatus 1 of FIG. 1. 

[0034] The power supplier 10 applies commercial alternat- 

ing current (AC) power to the LED lighting apparatus 1. The 

commercial AC power is general AC power provided to 

homes, companies, or the like, of which size and direction 

periodically change according to time. A standard local dis- 

tribution voltage and a frequency of the commercial AC 

power are 200 V and 60 Hz, but the distribution voltage and 

the frequency are not limited thereto. 

[0035] The LED lighting apparatus 1 according to the cur- 

rent embodiment uses an LED, as a lighting source, emitting 

a light by using such commercial AC power supplied through 
the power supplier 10. 

[0036] In order to stabilize driving of the LED lighting 

apparatus 1, the ballast 20 outputs the commercial AC power 

of a predetermined voltage. For example, the ballast 20 may 

convert the commercial AC power of 220 V to AC power of 12 

V so as to stabilize driving of the LED lighting apparatus 1. 

[0037] The ballast 20 according to the current embodiment 

is an electrical or mechanical ballast that is commonly used, 

and thus a detailed circuit configuration, operations, etc. of 

the ballast 20 will be appreciated by one skilled in the art. 

[0038] Here, the AC power output from the ballast 20 has a 

sine wave form having square waves, as will be described 

below with reference to FIG. 2. 

[0039] FIG. 2 is a diagram of the AC power of the prede- 

termined voltage output from the ballast 20, according to an 

embodiment of the present disclosure. Referring to FIG. 2, as 

described above, the AC power output from the ballast 20 has 

a sine waveform including square waves. 

[0040] Conventionally, a halogen lamp or an LED lamp 

includes a ballast between a commercial AC power supply 

and a halogen light source or an LED light source so as to use 

an AC power of 12 V having the sine waveform including 

square waves shown in FIG. 2. Here, since the conventional 

halogen lamp uses a filament of a resistance component, the 

halogen lamp is compatible with an output of the ballast 20. 

[0041] On the other hand, the conventional LED lamp may 

include an LED driver for driving an LED. Since the LED 

driver mainly uses a switching method considering efficiency 

(heat radiation) and installability, the LED driver has a self- 

switching frequency. Also, since the LED driver may operate 

in a capacitive load or an inductive load due to elements of the 

LED driver, the LED driver may not be compatible with the 

ballast 20. 

[0042] In addition, as described above, since the AC power 

output from the ballast 20 has the sine waveform including 

square waves, a voltage may drop near VF of the LED in a 

region 210 having a low voltage, and thus the LED may be 

turned off due to a reduction in current amount. In other 

words, quantity of light of the LED may decrease. 

[0043] Accordingly, the LED lighting apparatus 1 accord- 

ing to the current embodiment includes the boosting unit 30 to 

be excellently compatible with the ballast 20 and to prevent 

quantity of light from decreasing. 

[0044] Referring back to FIG. 1, the boosting unit 30 boosts 

and outputs the AC power of the predetermined voltage out- 

put from the ballast 20. Here, the boosting unit 30 boosts the 

AC power output from the ballast 20 by using a resonance 

phenomenon with a combination of an inductor and a capaci- 

tor. 

[0045] The rectifier 40 rectifies the boosted AC power to 

direct current (DC) power. The rectifier 40 includes a bridge 

rectifier 410. Also, capacitance and a type of a capacitor 420 
to be included in the rectifier 40 are determined based on the 

AC power boosted by the boosting unit 30. The rectifier 40 

will be described in detail below. 

[0046] FIG. 3 is a diagram of the boosting unit 30 according 

to an embodiment of the present disclosure. Referring to FIG. 

3, the boosting unit 30 according to the current embodiment 

boosts the AC power by using a resonance phenomenon due 

to an inductor 310 and a capacitor 320 grounded with the 

ballast 20. However, a circuit configuration of the boosting 

unit 30 is not limited thereto, and may have another circuit 

configuration for boosting the AC power output from the 

ballast 20 by using the resonance phenomenon. 

[0047] FIGS. 4A and 4B are diagrams for describing a 

boosting result of the boosting unit 30, according to an 

embodiment of the present disclosure. 

[0048] First, FIG. 4A illustrates conventional square waves 

401 without using the boosting unit 30, and square waves 402 

outputted from the boosting unit 30. 

[0049] Here, the square waves 402 having higher output 

voltages than the conventional square waves 401 may be 
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obtained by using the boosting unit 30, as output voltages are 

pumped up by a resonance phenomenon of an LC circuit in 

the boosting unit 30. 

[0050] The rectifier 40 rectifies the conventional square 

waves 401 or square waves 402 to output conventional DC 

power 403 or DC power 404. Here, the voltage of the rectified 

conventional DC power is lower than that of the rectified DC 

power 404 according to the current embodiment. 

[0051] FIG. 4B is a diagram showing square waves when 

resonance of the LC circuit of the boosting unit 30 is suffi- 

ciently high compared to FIG. 4A. 

[0052] FIG. 4B illustrates the conventional square waves 

401 without using the boosting unit 30 and square waves 405 

outputted from the boosting unit 30. 

[0053] The square waves 405 have higher output voltages 

than those of the conventional square waves 401 as output 

voltages are pumped up by a resonant LC circuit in the boot- 

ing unit 30 as shown in FIG. 4A. Here, unlike the square 

waves 402 of FIG. 4A, the square waves 405 may have a 

triangular type waveform when resonance of the LC circuit is 

sufficiently high. In other words, unlike the square waves 402 

of FIG. 4A, the square waves 405 of FIG. 4B, when the 

resonance of the LC circuit is sufficiently high, may not have 

negative components to be rectified by the rectifier 40. 

[0054] The rectifier 40 rectifies the conventional square 

waves 401 or the square waves 405 to the conventional DC 

power 403 or DC power 406. Here, the conventional DC 

power 403 has low voltages like FIG. 4k 

[0055] In conclusion, referring to FIGS. 4A and 4B, unlike 

a conventional LED lighting apparatus that does not include 

the boosting unit 30, the LED lighting apparatus 1 according 

to the current embodiment may remove the region 210 of FIG. 

2 having a low voltage where a voltage drops near VF of the 

LED due to the boosting of the boosting unit 30. Accordingly, 

the current embodiment prevents decrease of the quantity of 

light of the LED due to a reduction in an amount of current 

caused by a drop in voltage near the VF of the LED. 

[0056] Referring back to FIG. 1, the rectifier 40 includes 

the bridge rectifier 410 and the capacitor 420. Here, the 

capacitor 420 may be an electrolytic capacitor. However, a 

life of the electrolytic capacitor is limited due to its intrinsic 

characteristics. Accordingly, when the life of the electrolytic 

capacitor is ended, the lifespan of the LED lighting apparatus 

1 may be limited. Since rectifying or smoothing of AC power 

to DC power by using the bridge rectifier 410 and the capaci- 

tor 420 is well known, details thereof are not described herein. 

[0057] The capacitor 420 of the rectifier 40 may change the 

capacitance or the type of the capacitor 420 based on the AC 

power boosted by the boosting unit 30. In other words, the 

rectifier 40 may use the capacitor 420 having a low capaci- 

tance depending upon the boosting of the boosting unit 30. 

[0058] For example, an electrolytic capacitor of 680 �tF is 
used conventionally, but according to the current embodi- 

ment, the rectifier 40 may use an electrolytic capacitor of 470 

�tF due to the boosting of the boosting unit 30. Accordingly, 

the rectifier 40 according to the current embodiment may use 

a ceramic capacitor or a film capacitor having the same 

capacitance as the electrolytic capacitor, instead of the elec- 

trolytic capacitor. In other words, an electrolytic capacitor 

may not be used. 

[0059] Accordingly, by replacing the electrolyte capacitor 

having a limited life with another type of capacitor based on 

the boosting of the boosting unit 30, the lifespan of the LED 

lighting apparatus 1 may extend or/and a more circuit space 

may be secured. 

[0060] The inrush current breaker 50 blocks generation of 

an inrush current during the rectification. The inrush current 

breaker 50 blocks the inrush current by using the switch of the 

inrush current breaker 50, which is switched on and off by the 

charged amount of the capacitor of the inrush current breaker 

50. Here, the switch may be realized by using a transistor, 

such as a field effect transistor (FET). The inrush current 
breaker 50 may be a discrete circuit between a rear end of the 

bridge rectifier 410 of the rectifier 40 and a front end of the 

LED driver 60. 

[0061] As described above, the rectifier 40 may include the 

capacitor 420, such as an electrolytic capacitor, and at this 

time, an inrush current may be generated by an initial charge 

current of the electrolytic capacitor. Such an inrush current 

may damage the ballast 20, the LED driver 60, the light source 

70, etc., of the LED lighting apparatus 1. Accordingly, the 

LED lighting apparatus 1 according to the current embodi- 

ment may prevent the damage caused by the inrush current by 

using the inrush current breaker 50. 

[0062] FIG. 5 is a diagram of the inrush current breaker 50 

according to an embodiment of the present disclosure. Refer- 

ring to FIG. 5, the inrush current breaker 50 is disposed 

between the rear end of the bridge rectifier 410 and the front 

end of the LED driver 60. 

[0063] As described above, the inrush current may be gen- 

erated by the initial charge current of the capacitor 420 of the 

rectifier 40, such as an electrolytic capacitor. Since the LED 

lighting apparatus 1 consumes power that is about 1/5 or 

below that of a conventional halogen lamp, the ballast 20 or 

the like of the LED lighting apparatus 1 may be damaged if 

too much current is supplied. 

[0064] In order to prevent such an inrush current, the inrush 

current breaker 50 blocks the inrush current by using a switch 

520 that is switched on and offaccording to a charged amount 

of a capacitor 510. 

[0065] In detail, the inrush current breaker 50 gradually 

turns on the switch 520 in proportion to a charge time or the 

charged amount of the capacitor 510 when the inrush current 

breaker 50 is activated every sine wave start period. This 
thereby limits the inrush current generated by the capacitor 

420 of the rectifier 40 when activated. Also, when the LED 
lighting apparatus 1 is stably driven without the inrush cur- 

rent, the switch 520 of the inrush current breaker 50 is turned 
on and operated such that a circuit loss (P10 ss=Ii,2xRDs on) of 

the LED lighting apparatus 1 is reduced. 

[0066] Accordingly, the inrush current breaker 50 may 

block the inrush current without a circuit loss or heat radiation 

of the LED lighting apparatus 1. 

[0067] Referring back to FIG. 1, the LED driver 60 controls 

the operations of the LED by using the DC power 404 of FIG. 

4A or 406 of FIG. 4B supplied while the inrush current is 

being blocked. 

[0068] The light source 70 includes at least one LED. In 

other words, the LED is driven and emits light according to 

control of the LED driver 60, and thus the LED lighting 

apparatus 1 performs functions as lighting or a lamp. 

[0069] Since detailed circuit configurations and operations 

of the LED driver 60 and the light source 70 are well known, 

details thereof are not described herein. 

[0070] As such, the LED lighting apparatus 1 according to 

the current embodiment boosts the output of the ballast 20 by 
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using the boosting unit 30, thereby preventing deterioration 

of the quantity of light of the LED from the use of the ballast 

20. Also, the LED lighting apparatus 1 according to the cur- 
rent embodiment boosts the output of the ballast 20 by using 

the boosting unit 30 to change the capacitance or type of the 

capacitor 420 of the rectifier 40, and thus the life of the LED 

lighting apparatus 1 may extend or a more internal circuit 

space may be secured. Furthermore, the LED lighting appa- 

ratus 1 blocks the inrush current by using the inrush current 

breaker 50, which prevents damages to a circuit, such as the 

ballast 20, the LED driver 60, the light source 70, etc. due to 

the inrush current. 

[0071] In other words, difficulty in compatibility of a cir- 

cuit configuration of a conventional halogen lamp or a con- 

ventional LED lamp may be revolved as the LED lighting 
apparatus 1 includes the boosting unit 30 or the inrush current 

breaker 50 

[0072] The LED lighting apparatus 1 of FIG. 1 described 

above includes both the boosting unit 30 and the inrush cur- 

rent breaker 50. However, the LED lighting apparatus 1 may 
include only one of the boosting unit 30 and the inrush current 

breaker 50. 

[0073] In addition, at least one of the boosting unit 30 and 

the inrush current breaker 50 may be not only included in the 

LED lighting apparatus 1, but also in a general circuit appa- 

ratus having another load instead of the light source 70. 

[0074] FIG. 6 is a flowchart illustrating a method of driving 
the LED lighting apparatus 1 of FIG. 1, according to an 

embodiment of the present disclosure. Referring to FIG. 6, 

the method according to the current embodiment includes 

operations processed in series by the LED lighting apparatus 

1 of FIG. 1. Thus, even if omitted, details described above 
with reference to the LED lighting apparatus 1 are applied to 

the method of FIG. 6. 

[0075] In step 601, the boosting unit 30 boosts the AC 

power output from the ballast 20. 

[0076] In step 602, the rectifier 40 rectifies the boosted AC 

power to DC power. 

[0077] In step 603, the inrush current breaker 50 prevents 

generation of the inrush current during the rectification. 

[0078] In step 604, the LED driver 60 controls the operation 

of the LED by using the DC power supplied while the inrush 

current is being blocked. 

[0079] According to the embodiments of the present dis- 

closure, an LED lighting apparatus includes a boosting circuit 

for boosting an output of a ballast, thereby preventing dete- 

rioration of a quantity of light of an LED due to use of the 

ballast. Also, capacitance of a capacitor of a rectifier circuit 

may be reduced or a type of the capacitor may be changed by 

supplying the output boosted in the boosting circuit, and thus 

a lifespan of the LED lighting apparatus may extend or a more 

internal circuit space may be secured. Furthermore, by block- 

ing an inrush current by using an inrush current blocking 

circuit, damage to circuits, such as the ballast, an LED &fiver, 

and the LED, due to the inrush current may be prevented. 

[0080] In other words, difficulty in a compatibility of a 

circuit of a conventional halogen lamp or LED lamp may be 

prevented. 

[0081] While this invention has been particularly shown 

and described with reference to embodiments thereof, it will 
be appreciated by those of ordinary skill in the art that various 

changes in form and details may be made therein without 

departing from the spirit and scope of the invention as defined 

by the appended claims. The embodiments should be consid- 

ered in a descriptive sense only and not for purposes of 
limitation. Therefore, the scope of the invention is defined not 

by the detailed description of the invention but by the 

appended claims, and all differences within the scope will be 

construed as being included in the present disclosure. 

What is claimed is: 

1. A light emitting diode (LED) lighting apparatus for 

driving an LED by supplying alternating current (AC) power 

through a ballast, the LED lighting apparatus comprising: 

a boosting unit for boosting and outputting the AC power 

output from the ballast; 

a rectifier for rectifying the boosted AC power to direct 

current (DC) power; 

an inrush current breaker for blocking generation of an 

inrush current while the rectifier rectifies the boostedAC 

power; and 

an LED &fiver for controlling operations of the LED by 

using the DC power supplied while the inrush current is 

being blocked. 

2. The LED lighting apparatus of claim 1, wherein the 

boosting unit includes an inductor and a capacitor coupled to 

the ballast, of which resonance enables the boostedAC power 

having a triangular waveform to be outputted. 

3. The LED lighting apparatus of claim 1, wherein capaci- 

tance and a type of a capacitor of the rectifier are determined 

based on the boosted AC power. 

4. The LED lighting apparatus of claim 1, wherein the 

inrush current breaker blocks the inrush current by using a 

switch of the inrush current breaker, which is switched on and 
off according to an amount of charge in a capacitor of the 

inrush current breaker. 

5. The LED lighting apparatus of claim 1, wherein the 

inrush current breaker is a discrete circuit between a rear end 

of a bridge rectifier of the rectifier and a front end of the LED 

driver. 

6. A light emitting diode (LED) lighting apparatus for 

driving an LED by using supplied alternating current (AC) 

power, the LED lighting apparatus comprising: 

a ballast for outputting the suppliedAC power to AC power 

of a predetermined voltage to stabilize driving of the 

LED lighting apparatus; 

a boosting unit for boosting and outputting the AC power 

output from the ballast; 

a rectifier for rectifying the boosted AC power to direct 

current (DC) power; and 

an LED driver for controlling an operation of the LED by 

using the rectified DC power. 

7. The LED lighting apparatus of claim 6, wherein the 

boosting unit includes an inductor and a capacitor coupled to 

the ballast, of which resonance enables the boostedAC power 

having a triangular waveform to be outputted. 

8. A light emitting diode (LED) lighting apparatus for 

driving an LED by supplying alternating current (AC) power 

through a ballast, the LED lighting apparatus comprising: 

a rectifier for rectifying the AC power supplied through the 

ballast to direct current (DC) power; 

an inrush current breaker for blocking generation of an 

inrush current while the AC power is rectified; and 

an LED driver for controlling an operation of the LED by 

using the DC power supplied while the inrush current is 

blocked. 

9. The LED lighting apparatus of claim 8, wherein the 

inrush current breaker blocks the inrush current by using a 
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switch of the inrush current breaker, which is switched on and 
off according to a charged amount of a capacitor of the inrush 
current breaker. 

10. The LED lighting apparatus of claim 8, wherein the 
inrush current breaker is a discrete circuit between a rear end 

of a bridge rectifier of the rectifier and a front end of the LED 

driver. 
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