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(57) Abstract :

The two-switch forward converter is an innovative DC-DC power conversion device that transforms a DC input voltage to a different DC output voltage while
maintaining electrical isolation for safety, making it suitable for medium-power applications (30500 W) like laptop adapters, telecommunications, or solar inverters.
Unlike traditional single-switch forward converters, this design employs two MOSFET switches to regulate power flow through a transformer, which adjusts the
voltage based on its turn’s ratio. This dual-switch approach limits the voltage stress on each switch to the input voltage up to 375 V, improving reliability for high-
voltage inputs compared to single-switch designs where stress is doubled. The switches operate simultaneously, controlled by a pulse-width modulation (PWM) signal
at high frequency 100 kHz, with a duty cycle capped at 50% to ensure proper transformer core reset via clamping diodes, preventing magnetic saturation. On the
secondary side, rectifier diodes direct current to a filter comprising an inductor and capacitor, which smooths the output to achieve stable voltage with less than 1%
ripple. A feedback control system adjusts the PWM signal to maintain consistent output 20 V across varying inputs or loads. Achieving approximately 85% efficiency,
this converter balances cost and performance, using standard components and simple reset mechanisms. While it experiences some energy loss from hard switching, it
offers a robust, cost-effective solution for wide-ranging input voltages, outperforming single-switch designs in reliability but falling short of advanced resonant
converters in efficiency for certain high-power applications.
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