The Transactions of the Korean Institute of Power Electronics, Vol. 24, No. 3, June 2019

207

5
22X HA A

https://doi.org/10.6113/TKPE.2019.24.3.207

¥ AC/DC LED F+%719

Slope Compensation Design of Buck AC/DC LED Driver Based on
Discrete—"Time Domain Analysis

Marn-Go Kim™

Abstract

In this study, discrete-time domain analysis is proposed to investigate the input current of a buck
AC/DC light-emitting diode (LED) driver. The buck power factor correction converter can operate in

both discontinuous conduction mode (DCM)

and continuous

conduction mode (CCM). Two

discontinuous and two continuous conduction operating modes are possible depending on which
event terminates the conduction of the main switch in a switching cycle. All four operating modes
are considered in the discrete-time domain analysis. The peak current-mode control with slope
compensation is used to design a low-cost AC/DC LED driver. A slope compensation design of the
buck AC/DC LED driver is described on the basis of a discrete-time domain analysis. Experimental
results are presented to confirm the usefulness of the proposed analysis.

Key Words: Power factor correction, Buck AC/DC LED driver, Slope compensation design, Discrete time

domain analysis, Current mode control
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Fig. 1. Constant-frequency buck derived AC/DC LED driver.
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Fig. 2. Input voltage and inductor current waveforms of
Fig. 1.
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Fig. 3. Operating modes of inductor current. (a) CCM1, (b)
DCM1, (¢) CCM2, (d) DCM2.
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Fig. 5. Slope ratio S,, versus PF when f;, =60 Hz,
V,=70 V, LED current =06 A, L=1.5 mH, and

f. =100 kHz.
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TABLE 1
COMPONENTS AND PARAMETERS OF PROTOTYPE
CONVERTER
I 100 kHz v, 70V
D, .. 0.78 L 1.5 mH
Control IC CS3842 R, 0.35 @
s, IRF840 R, 47 M
D, DSEI12-06A C, 33 n
bridge diode W06M Ry, 50 k
SZ5-MO-WO0-00 | Ry, 25 k
LEDs X 24 connected in
series Ry 33 k
greater than
LED current 600 mA PF 93 %
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