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AC-DC Converter for Electrolytic Capacitor-less LED Driver
with Reduced LED Peak Current

Kyoung-Suk Kang', Gwon-Sik Park®, Byung-Jun Seo? and Eui-Cheol Nho™

Abstract

A new single-stage flyback power converter with PFC for electrolytic capacitor-less LED driver is proposed
in this study. This method minimizes the peak-to—average ratio of the LED driving pulsating current by adding
the LED driving current near the LED current valley area, as well as the third harmonic component injection
into the input current. The reduced peak current value of the LED drive current minimizes the thermal stress
of the LED itself, thereby increasing the reliability of the LED, as well as achieving a long lifetime. Simulation
and experimental results show the usefulness of the proposed topology.
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TABLE 1

SIMULATION PARAMETERS
Parameter Value

Vi 220[V], 60[Hz]

G 1[uF]

L, 600[uH]
N; : N, 41

C, 10[uF]

L, 30[uH]

P, 50[W]
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TABLE T
SIMULATION RESULT OF OUTPUT CURRENT
CHARACTERISTICS

Without .
fod Harmonic | Proposed

Output Current harmonic ..
L injection | topology
Injection
Peak Value 3.07710 2.36405 2.22559

Average Value 1.51009 152514 1.53343
Peak-to-Average
Ratio

25
20
15
.
. II L1 = m

Harmonicorder [n]

2.03769 1.55005 1.45138

g

@

Maximum permissible harmonic current [%]

® |[EC 61000-3-2[%] ® Simulation[%]

Fig. 7. Harmonic spectrum of input current.
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TABLE I
EXPERIMENTAL RESULT OF OUTPUT CURRENT
Without
H ic | Proposed
Output Current harmonic 'avnnc?mc opos
s injection | topology
njection
Peak Value 295833 241320 2.28167
Average Value 152019 153121 1.53921
PealctomAverage | gies | 157601 | 148236
Ratio
Power Factor 0.99 0.925 0.921
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Fig. 11. Experimental harmonic spectrum of input

current.
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