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Novel Electrolytic Capacitor-less AC-DC Converter for LED Drive

Kyoung Suk Kang

Department of LED Convergence Engineering,
Specialized Graduate School Science & Technology Convergence,
Pukyong National University

Abstract

Nowadays, LED lighting is a popular application because of the advantage
such as long life, environmental friendliness, high efficacy, etc. Moreover, The
LED lighting has a lifespan range of 50,000 hours to 100,000 hours which is
very longer than that of the conventional incandescent lamp. For this reason,
LED lighting market is steadily growing. However, because the lifespan of the
converter for the LED drive is not as long as the LED itself due to electrolytic
capacitors it hinders the most useful advantage of LED lighting. For this reason,
recently, various methods for electrolytic capacitor-less AC-DC converter for
LED drive have been developed. Since the luminous flux of LED increases with
the average value of the LED drive current, pulsating current is available for the
LED drive.

In this paper, a new single-stage flyback power converter with PFC for
electrolytic capacitor-less LED driver is proposed. In order to minimize the

peak-to—average ratio of the LED driving pulsating current, proper current is

_Vi_



added to the LED driving current near the current valley area as well as the
third harmonic component injection into the input current. The added current is
provided by the auxiliary circuit connected between the positive and negative
sides of the input rectifier output. In this proposed scheme, capacitance capacity
of the capacitor is as small as 10uF. It means that different type of long life
time capacitor with low cost can be used instead of electrolytic capacitor.
Operating principle of the proposed converter is described in each operating
mode. Simulation and experimental results show the usefulness of the proposed
topology. The peak-to—average ratio of the LED driving current is 1.482 which
is the lowest value obtainable in pulsating LED current drive converters. The
input PF is 0.92 which is high enough to satisfy the requirement of the KS
standards. The input current THD requirement is also satisfied according to IEC

61000-3-2 Class C standards.
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2) PLL(Phase Locked Loop)
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V, = [o,@6)|= V,,|sin(w, )] (3.1)

2904 50l MU W ARY 9 AG v,ol Wdvle A8 Ay

Lol A7bdch wpeba 23k AYEe] 225 AF i, 04 the¥ 2

m =

iy () = =" |sin(w, t)| - (t=t,) (3.2)
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Peak Value 3.07710 2.36405 2.22559
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Peak-to-Average Ratio 2.03769 1.55005 1.45138
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%41 =9 A7 Ay 29
Without I . p d
armonic ropose
Output Current harmonic . P
L injection topology
injection
Peak Value 2.95833 2.41320 2.28167
Average Value 1.52019 1.53121 1.53921
Peak-to-Average Ratio 1.94603 1.57601 1.48236
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¥ 42 Aote EEF2A o uxy 4 At

order Standard
[%] IEC 61000-3-2 value note
2 2 0.906
3 27.327 22.261 30xpower factor
0 10 3.492
7 7 2,540
J 5 2,295
1 2.400
13 2438
15 3 1.866
17 2.168
19 2521
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Maximum permissible harmonic current [%]
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