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Analysis of Operation Modes and Output Ripple Voltage of
Super-Boost Converter
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Abstract: A Super-Boost converter can greatly reduce the mass and volume of power supply and improve the cor-
responding power density by replacing the traditional charging and discharging module, so it has a broad application
prospect in space power system. However, due to the existence of multiple power components and the reverse flow char-
acteristics of inductance current, its power supply mode and output ripple voltage are more complex than those of the
traditional Boost converter. To provide a theoretical guidance for the analysis and design of the Super-Boost converter, its
power supply mode and output ripple voltage are studied. It is found that there exists continuous conduction mode,
pseudo continuous conduction mode and pseudo discontinuous conduction mode in both inductor L, and L,. The analyti-
cal mathematical models of critical inductance and output ripple voltage in each operation mode are established, the re-
lationship between peak current and inductance is discussed, and the minimum capacitance and minimum inductance
that meet the design requirements are obtained. On this basis, a design method for the converter parameters is given, and
experimental results verify the theoretical analysis.
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Tab. 1 Steady-state relationship of converter
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Fig. 6 Experimental waveforms of inductance current
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Tab. 3 Power supply mode and output ripple voltage

e L V¥
Li/pH  Ly/pH  BEE f5E 925
CCM-PDCM1 220 160 123 124 146
PCCM-PDCM2 220 100 208 209 238
PDCM1-CCM 160 220 89 89 109
PDCM2-PCCM 100 220 96 94 121
220 220 89 89 108
220 470 42 42 53
220 960 20 20 32
CCM-CCM
470 220 89 89 107
470 470 42 42 55
470 960 20 20 34
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Fig.7 Experimental waveforms with different parameters
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