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High Voltage SMPS Design based on Dual-Excitation
Flyback Converter
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{Abstract)

This paper aims to develop an SMPS topology for handling a high range of input
voltages based on a DC-DC flyback converter circuit. For this purpose, 2 capacitors of
the same specifications were serially connected on the input terminal side, with a
flyback converter of the same circuit configuration serially connected to each of them,
so as to achieve high input voltage and an effect of dividing input voltage. The
serially connected flyback converters have the transformer turn ratio of 1:1, so that
each coil is used for the winding of a single transformer, which is a characteristic of
doubly-fed configuration and enables the correction of input capacitor voltage
imbalance. In addition, a pulse transformer was designed and fabricated in a way that
can achieve the isolation and noise robustness of the PWM output signal of the PWM
controller that applies gate voltage to individual flyback converter switches. PSIM
simulation was carried out to verify such a structure and confirm its feasibility, and a
100W class stack was fabricated and used to verify the feasibility of the proposed
high voltage SMPS topology.
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Fig. 2. Convention high voltage SMPS
system configuration
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Fig. 5. Energy exchange caused by
imbalance of capacitor charaing
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Table 1. Prototype production parameters
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