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A Feedforward Compensation Method for 120Hz Output Voltage Ripple
Reduction of LLC Resonant Converter

Jong-Tae Yoon' and Kui-Jun LeeT

Abstract

This study proposes a feedforward compensation control method to reduce 120 Hz output voltage ripple in a
single-phase AC/DC rectifier system composed of PFC and LLC resonant converters. The proposed method
compensates for the voltage ripple of the DC-link by using the AC input and DC output power difference, and
then reduces the final output voltage ripple component of 120 Hz through feedforward compensation based on
the linearized frequency gain curve of the LLC resonant converter. Through simulation and experimental results,
the validity of the ripple reduction performance was verified by comparing the conventional PI controller and

the proposed feedforward compensation method.
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Fig. 1. Circuit diagram of PFC+LLC resonant converter.
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(a) Nonlinear nonsinusoidal circuit
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Fig. 2. Model of LLC resonant converter.
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Fig. 3. LLC resonant converter characteristic curve.
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Fig. 4. Input/output power, DC-link voltage waveform.
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Fig. 5. Example of linearization of characteristic curves.
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Fig. 6. Block diagram of the proposed feedforward
compensation method.
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TABLE 1
SYSTEM PARAMETERS

Parameter Value Unit
Rated output power (Po) 400 W
AC Input Voltage (Vin) 80 Vrms
Dc-link voltage (Vdc-link) 140 A%
Resonant frequency (fo) 125 kHz
Output Voltage (Vo) 20 A%
Turn ratio (n) 7 -
Resonant inductance (Lr) 20 ul
Magnetizing inductance (Lm) 144 uH
Resonant capacitor (Cr) 81 nF
DC-link Capacitor (Cdc-link) 1068 uF
PFC inductor (Lin) 1 mH
Output Capacitor (Co) 3760 uF
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Fig. 8. Designed characteristic curve of LLC resonant
converter.
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Fig. 9. Simulation waveforms at steady state.
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Fig. 12. LLC resonant converter waveforms.
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Fig. 13. Output waveforms with the conventional PI
controller (Bandwidth: 10 Hz).
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