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Abstract:

In this paper, a high step-up soft-switched resonant converter is introduced, in which a resonant switched
capacitor converter is combined with a conventional boost converter. The voltage gain of the introduced
converter is much larger compared to the combined converters. In this converter, in order to increase
the voltage gain, in addition to increasing the duty factor of the main switch, the number of switched
capacitor cells can also be increased. Soft switching of the switches reduces switching losses and
increases the efficiency of the converter. Continuous input and output currents, as well as eliminating
the reverse recovery effect of the diodes, are other advantages of this converter. The proposed converter
with a power of 200W and an output voltage of 380V is simulated in Spice software and the results
obtained are in good agreement with theoretical analyses.
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Figure (1): Schematic view of the step-up switch capacitor resonant converter presented in [22]
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Figure (2): Schematic view of the proposed high step-up switch capacitor resonant converter.

Y


https://jeps.dezful.iau.ir/article-1-544-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-24 ]

Journal of Novel Researches on Smart Power Systems - VVol. 14 - No. 2- Summer 2025

VEF Lol —pgo o)l —po0 Loz Jlo —diadigh & 508 slapius )0 (g5 Dlibod &y o

GOl 001381 Hloms Joo (o -V

99 ol 55 Joe ol VYT 5o o slpiiny Jowe aslie sl ounh o0ls lis eglenig oaisl 3l jlen Jos (V) S 50
20 Sd (o0 et (IS e g 5l 000 4 Az b allS je aaby co o (Jg il oo Lr cale g Spoost 9 S1 oS
oas oolazwl Cap g Cib 9 Caa 9 C1a o315 ,lez 5 Dab 5 Db 5 D2a g D1a 00 ,lez Jolis S350 Jslu 50 5l Jlae oyl
Cewgy Joee Jlslo a5 il oud a3lal jlae 4 (92 5 LBoost il 5 Choost 315 o 53 sllodl 5 ogdle ool
D9 S 5 (ol (Sl Joe b DS

Vs 4

S1 SBoost Sl

SOl Jumo ol Sl go Sl :(F) U

Figure (3): Key waveforms of the proposed converter
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Figure (4): Equivalent circuits of the proposed converter in a) first state b) second state c) third state d) fourth state e) fifth
state f) sixth state
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Table (1): Typical numerical values of inverter and solar cell, for a 800 watts per square meter solar cell
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Table (2): Specifications and values of the proposed converter elements
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Figure (5): Schematic of the proposed simulated converter.
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Figure (6): Ssoost current simulation waveform
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Figure (7): S1 current simulation waveform
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Figure (8): D1a and Dab current simulation waveform
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Figure (8): D2a and D2y current simulation waveform
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Figure (10): L current simulation waveform
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Figure (11): Comparison of converters gain changes versus duty cycle changes
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Figure (12): Comparison of converters gain changes versus number of diode capacitor cells at a duty cycle of 0.75
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Figure (13): Comparison of converters switch voltage changes versus output voltage changes with two diode capacitor cells
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Table (3): Comparison of the proposed high step-up converter with previous converters
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