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(The AC Chopper LED Driving System Using The Y Type Balancing Transformer)
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Abstract

The AC-LED driving system which is connected directly to alternative current source is suitable for

commercialization because of it’s simple structure and low cost. However, it requires additional circuits

compensating for current differences between the parallel connected LED strings. In this paper, we

proposed the circuit compensating for current error of the three LED strings using the Y type
balancing transformer. The proposed Half-bridge AC Chopper LED driving system used the ferrite
material’s balancing transformer. at the same time, it is able to dimming control. The proposed system
is applied to 80W AC-LED module consist of three parallel strings. Experiment results present that
Power factor and THD measured with power analyzer are 0.958 and 26.473% respectively satisfied

with IEC61000-3-2 harmonics standard.
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T8 LED 75
LED ¥ B A LRASES
LED 1 278 5mA 243.3mA
LED 2 248.8mA 247.8mA
LED 3 201.3mA 229.4mA
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Table 3. Dimming control of LEDs

T LED Z%Aof #4
LED string| 100% 5% 50% 25%
1 2441mA | 205.6mA | 167mA | 119.8mA
2 2496mA | 210.3mA | 170.7mA | 122.7mA
3 229TmA | 195.7mA | 159.7mA | 115.6mA
E 4 MEEMEXZ 58 %8 AHNRe| THD
Table 4. Power factor and input current THD
measured by power analyzer
A5 0.9580
Y2 d < THD 26.473%
Harmonics (n) (% of fundamental)
3 24.769
5 9.036
7 1.720
9 1.037
11 1.099
13 0.545
15<n< 39 3% oyl ¥
4. 2 E

7] AC-LEDT-5A =82 31 7] AC- LED
TEAZEE TH) 93le] LED 29l 8 57
A SE B o) 29135k 3 AR FohH 0
2 275o] 327 BatelAn Wbt seleg
A AH ozt J4al}h K19k AC-LED A2
o] Y& WA EAMAEHE A83F 49 st Y
g WA BT} 37e] LEDES Alojd 5 3l

omg 37l 7tAaskE 4 9o} 98 A8

ko o] o)sle] AAdAe] RS AAoz A}

*%HOl: stu g N7k AXE gilo] glof ol& A&
_r H}\/\)\]:]—

T2 ACEH
o) A AE

Ah)
oX,
{m
=
>«
b

HglolE s10]2 AMgste] A7]E AR 7 e
Aol 71 AC-LED T-5A]2dlo] =
TA 7} 7t 325 T 3 HERE 4
# 8W LED EE%S o]§3le LED &1t ?ﬁ%{‘}
4 B RS glelqlal, shzre]s] seto

o]-§-gk LED Z=Aoly-& A9tstar A %
ato] stk w3 C’%‘%ﬂr THD% =g 3}

o S
mlo

o WS ) i SRl
Y Wy E9AEs) 48 4, % LEDS A3 4

194896014 824% = 748kt HEk s H e
golr] IC IR21844 SDeta}e] Q171sl= PWMALS
o ARleE 7hagke =M LED A2l Aoj7t 7k
e AT vhAte® Aok LED e~
fe] ¢E3 THDE 4% 23 EC 61000-3-2
Class C 749l W3S 15tk

zﬂom Y& By EAAEHE 087 sz ry]
Al gzl AC %3 LED EAI=E
AC- LED TEAlzEe] AL dEs
LEDE HH= Q4% 49 82 2979 4 73]
27F 275 ﬂiﬂ A AL Pt sk
A& Aste] Y el ERAEHE o] 88lo] &
T e AR 7O R T g =4
Tri xﬂOJon A ol 7}~o}°% Téﬂ W o

1) O 7]3:

@
o
!
=L
1

o= fidd LEDJ
o] 7]thelt).

References

(1) In-Ung Jeon, Jin-Wan Yoo, Dong-Seok Shin, Chong-Yeon
Park, “Simulation of Bridgeless PFC to operate the
transformers for LED current balance”, Spring Conference
of the Korean Institute of Illumination and Electrical
Installation Engineers, pp 155-156, 2013.

(2] Jin-Sik Youn, Kyoung-Onn Kim, Jin-Hong Kim, Gi-Hoon
Kim, Young-Cheol Lim, “Design of LED Luminaire for
Stage Lighting and Estimation of Lighting Situation”, Fall
Conference of the Korean Institute of Illumination and
Electrical Installation Engineers, pp 201-203, 2000.

(3) K. Y. Lee, “Luminout Device”, Korea Patent, 10-2005-

Journal of KIWEE, Vol.29. No.3, March 2015



0010840 (2005).

(4)'S, Y, Kim, “LED Driving Circuit for LED Lighting”, Korea
Patent, 10-2010-0037185 (2010).

(5] H. M. Jung, H. K. Kang, “Driving Device for Light Emitting
Diode”, Korea Patent, 10-2012-0146675 (2012).

(6) D. H. Hong, M. S. Park, “Light Emitting Diode Lighting
Apparatus”, Korea Patent, 10-2012-0107424 (2012).

(7K H. Jung, ). W. Yoo and C. Y. Park, “A Design of
Current Balancing Circuit for Parallel Connected LED
strings using Balancing  Transformers”, IEEE  8th
International  Conference  on  Power Electronics, pp.
528-535, Mar. 2011.

(8) J. Y. Park, J. W. Yoo, “Y type balancing transformer for

compensating  current  difference”,  Korea  Patent,
10-2014-0048117 (2014).

(9) S. Ashoka Krishna Bhat and J. Vithayathil, “A Simple
Multiple Pulsewidth Modulated AC Chopper”, IFEE Trans.

on Industrial Electronics, Vol. IE-29, NO. 3, pp. 185-189,
Aug. 1982.

(10 B. W. WLLAMS  “Asymmetrically Modulated AC
Chopper”, IEEE Trans. on Industrial Electronics, Vol. IE=29,
NO. 3, pp. 181-185, Aug. 1982.

(11) B. H. Kwon, B. D. Min, J. H. Kim, “Novel topologies of

AC choppers”, IEE proc.—Electr. Power Appl., Vol. 143, No.
4, July. 1996.

(12) IEC61000-3-2  International ~ Standard  Edition 2.1
(2001-10), Electromagnetic compatibility (EMC) - Part

3-2 : Limits for harmonic current emissions (equipment
input current < 16A per phase).

zv - A7)Adnes] =5 A29¢ #1335, 20159 3¢9

O MApA N

oY,
R
—
Ho
R
e
2
ofo
ol
1z
ofN
r2

T (EER)

1989 6€ 1544, 201491 7o) 7]
AAFsr 9. 20149~ A ZA
BIT9| 5554 Feahd d71dxeest
A AbaA

ST (RsE5E

19834 59 11948, 2008 7o) =7
ARgstas =9, 20119 Zdo A7)
AzFstat EA(AAH. 201439 7F9 )
A7 AAF e ZH (A},
L&OHeaE)

19661 129 1294, 20139~ A <&ty
TVl g HA.
5 oA (K 8EE)

1951 2¢ 2394, 1973 m# o A=}
eI £¢. 1980d AEY AAEE
EA A AL, 1984 Ao A8t

(4. 1973~1977 KIST Oﬂ%“’i

1977~1984d 2tbed] £y, Falg,
19843 ~A A ZA A7) ARk
A



