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Abstract: This paper presents a new step-down DC-DC converter derived from the family of Switched-Resonator
converters (SWRC). Soft-switching conditions are provided for the switches by switching under zero-current (ZCS)
at turning-on/off transitions. ZCS technique enables the converter to operate at higher switching frequencies and
enhance the converter power density. Moreover, it gives better efficiency with few element count. Due to the
turning-off of the resonant diode under ZCS condition, the problem of reverse recovery which is a problematic issue
especially in fast diodes, is solved. By employing a simple LC resonant network, soft-switching condition is
provided for all the semi-conductor devices. The simulation and experimental results performed by PSpice software
show the full-load efficiency at 92.32%.

Index Terms: Switch Resonator Converters, buck converter, switching losses, ZCS, soft switching, power supply,
DC-DC converter.
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Fig. (1): Topology of the proposed buck converter
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Table (1): Circuit specifications
Slae le ol )b (V) Jgux

Input voltage Vs 48V
Resonant frequency f; 100KHZ
Switching frequency fs 52.1KHZ

Resonant inductor L, 8.3uH
Resonant capacitor C, 324nF
P outimax 33W
Output resistor R 7.50
Output voltage V, 15V

Filter capacitor Cp 220uF
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Fig. (6): Current (sinusoidal) and gate-source voltage (pulse) of
Q
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