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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.
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Figure (3): Key waveforms of the proposed converter
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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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-5
19.960ms 19.962ms 19.964ms 19.966ms 19.968ms 19.970ms 19.972ms 19.974ms 19.976ms 19.978ms  19.980ms
0 1(Lr)
n

Lr s ol 52 (53l dnld oo JSb 1(10) S
Figure (10): L current simulation waveform

Oy, oo b goleduiiny Juoo dunn -0

oo a0 50 Dl (oo VY] )3 00l ail) (S3510lS oy Jos 5 Comvge Jooo b oleiing Joe dmlie
) (VV) IS8 50 (G315 9920 Sledghos Sl oz 2 050 Dl (iomie 5 (V) S8 )0 aiilog o po Ol o
ol oy Fols yioles Jaus 12 (25,5 5y s o oIS 5L (VYY) UK jo pizmen il ool

b oyl 5ol 4 Gl yo Joke Jlasl Sz (Jows jloslitul azslinr wad o)Lal Gl 4 55 cnl 5l iy &5 455S5Les
Gl aaby Cupo & Cavg Jous [0 6l o iz bl Sz aS Cunl aseine (VY) JSG ssmlise b all VY g0
Gy g Joue 5l oolaiwl Mae YU slo by v o )0 Cangy Jowo 5 L0 4 axgi b g el zlosl Vo4 Sy
oo bl 5ls 0,590 00 cgolpain Jouw a5 ol adrine (VY) S0 @ ao g b e 35Sl YU slo 0,00 iiils
el 00l ool las S5l 0gs0 Sldghus dlael s 00 Dl s Sove (VYY) S [0 uled oo (el (Jgere adlig
Sl 53 0930 Johw VY & zlosl o cwilisy, (S5laudS Jas 3loslaswl b VY 6,00 (yidils (sl conl (asein a5 jshilan
Jgone 528 5005 Jlems 5l5 9 90 Sleslell olani w09 (oo 03litul (315 ¥ 9 9920 ¥ (S350520 Joho 2 p0 Sl 4 a9 L
5wl gzl S35 090 Joku 90 4y Jadd (golpainn Jouwe 5l oolaiwl LY 0505 0 40 45 (o) (5l 4S5 50,0 ]

ua."h.....oo..\m ] LsLQW:UDyl;w‘ ol oslo ULM.AJ J..\...A).Q ‘5‘>5).‘> )U9 > J...lS)L.JB wﬁ‘(\\y)k}im
A...IS)‘ oalazwl ‘D)MAS S| JL') )LA-MA—' -\...IS)L..Ij U’“")’“‘J Cawgs Jd.uo ) OL') ‘_;‘>3).‘> 6LQ)L.J5 e 6‘).1 aS el


http://dx.doi.org/10.82362/jeps.2025.2.544
https://jeps.dezful.iau.ir/article-1-544-fa.html

Cawgs 9 oiligs) (F3B0lS ledowe 5 ISite 0 5 (550lST b spaz 00l 381 jlws oo

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 |

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

[ DOI: 10.82362/j€ps.2025.2.544 |

Gain

0 01 02 03 04 (] 06 0.7 08 08 1

Duty Cycle

Proposed Converter =~ mwmum Boost Converter = ==Presented n [22]

Ay oy Ol gt o 53 Lo 0 30 Oyt dunng Lo (1)) IS
Figure (11): Comparison of converters gain changes versus duty cycle changes
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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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