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Input Current Ripple Reduction Algorithm for Interleaved DC-DC Converter

Dong-Myoung Joo1, Dong-Hee Kim, and Byoung-Kuk Lee

Abstract -

Input current ripple and harmonic components of the power device are main causes of

electromagnetic interference (EMI). Although the discontinuous conduction mode (DCM) operation can reduce
harmonic components of the power device by reducing reverse recovery current of diode and turn-off voltage
spikes of the switch, input current ripple increases due to high peak to peak inductor current. Therefore, in this
paper, frequency control algorithm is proposed to reduce the input current ripple of DCM operated interleaved
boost converter. In the proposed algorithm, duty ratio is fixed either 0.33 or 0.67 to minimize the input current
ripple and the switching frequency is controlled according to operating conditions. 600 W 3-phase interleaved
boost converter prototype system is built to verify proposed algorithm.
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Fig. 1 3-Phase interleaved boost converter
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Table 1 System parameter

Parameters Value [Unit]
Rated Output Power 600 [W]
Input Voltage 33 - 60 [V]
Output Voltage 90 [V]
Output Current 6.67 [Al
Inductor CH270060, 81 [uH]
Lo 20 [kHz] (fixed),
Switching Freaquency’ | 1y 7 u11] (variable)

Table 2 Input current ripple comparison

Input Duty Frequency | Switching
Voltage Control Control Frequency
33V 156 A 156 A 20.0 kHz

36V 238 A 238 A 20.0 kHz
39V 263 A 2.63 A 20.0 kHz
42V 243 A 1.90 A 11.3 kHz
45V 1.85 A 0A 13.9 kHz
8V 1.79 A 125 A 16.9 kHz
51 V 176 A 166 A 20.6 kHz
MV 244 A 148 A 25.0 kHz
ST 296 A 0.89 A 30.4 kHz
60 V 327 A 0A 37.0 kHz
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