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A unity-factor AC/DC converter in single-phase has a double-frequency ripple component in the input power. Usually a

large aluminum electrolytic capacitor is inserted to reduce the ripple. However, the method has size and aging problems. It

is necessary to develop an alternative energy buffer circuit to absorb the ripple power. This paper proposes a digital control

method of a ripple correction circuit which is a bidirectional boost chopper in parallel with the small output capacitor and

absorbs the ripple current as an energy buffer. The control scheme is new and applied not only to the correction circuit but

also to the main circuit because the idea is based on the energy balance discrete equation between the input and the output

powers. First the proposed ripple correction method and the control scheme is described. It is based on a new multirate

digital control method which has two sample rates to control its current gain for the unity power factor and to reduce the

ripples from the output capacitor. Then the proposed control method is validated through simulation with Saber. Finally it

is validated through experiment for its ripple reduction effects with a dSPACE-based digital control circuit where the digital

control C codes are automatically generated from Simulink S-function models.
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Fig. 1. Input power p;,(t) based on input voltage

Vi (t) and current i, (t).
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Fig. 3. Current waveforms of the proposed ripple cor-

rection circuit(RCC).
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Fig. 4. The proposed ripple correction circuit(RCC).
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AC/DC diode-bridge converter.
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Table 1. Parameters of the AC/DC converter.

parameters values

Input voltage amplitude V, 120V
Source frequency fr, 60Hz
Output side capacitance C' 56uF
Inductance L 2.0mH

Load resistance R 10052

RCC side capacitance C, 40uF
RCC side inductance L, 2.0mH
Output power P 400W
Output voltage v, 200V
Ripple compensation voltage v, | 280V
Switching period T 41.6us
Ripple period 77, 8.33ms
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Fig. 13. Simulation result of diode-bridge converter

with RCC.
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