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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 (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

oo lasein b ol
oy S - el
Sl Seemle kol o
& Py See - oeligy) il
gV 99,3 55
FopekS-0- ilS il 3
<dg-YA- 79> 5s
Sl sz Ol$

Silw annds g bs-¥

s PSPICE 1381 05 30 s 5 (> soleiing Joe (8 slo (s ;0 48 5 & 00 la Julos (w jo LT (6l
22 ol Jare 5T & azgi b 0gs (o0 00ls (LA @) JSD 50 0ud (gl 4 Jare Sled slod el 00 (5L
ad Slazge SO () 5 (F) GISS 09,5 oo il a5 Lk Dy Ve Gl 6l Joe slo Lol (8 Con3
5 55 Lalyd )0 0llS 500 ceul (atmine a5 jshailen s oo (i ) (soliin Jawe Seoost 5 S1 sl By sl
ous 03,51 (1) S 0 Do 5 D2a slooges by 9 (A) U3 50 Db g Dia loogso oz g (o0 (rds) sho b



Cawgr g (omilin)y (S50l ledae 5l JSiite o3 (S50dS b sz o038l jlews Joe

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

Cﬁ.@ﬁ(\’)d&ww‘;ﬂ.@uby ,Lu‘).w).) OLMJM w}al}jwj) L:ooyamoo)f‘sam»bm 45)5.‘44Ln.{05w‘
s e o5 1, udlss, s ol

Dia D2a D1b D2b
N o o . N
1 Pt P P Pt
‘ Dbreak Dbreak Dbreak Dbreak
il
7‘ < st

vi=-5 I i)
V2=18 d\\ power_Mbreakn == Cla cib |
=160 LY vgs1 100
TR=1n 100
TF=1n

Choost LLboost  PW=3.9u LLr10u c2b RL

T CAAA PER = 20u A~ o0 =
100 000 722
Vin == 30v — I sBoost - cza
T vi=-5 T 1o
VZZ18  (1)Vasboost’ | power_Mbreakn
l m=0 Y

TR=1n |
TF=1n
PW = 15.90 =,

PER=20u O

59Uy o (530 s Joks Sl 1(8) s
Figure (5): Schematic of the proposed simulated converter.

-58 t T
19.958ms 19.960ms 19.962ms 19.964ms 19.966ms 19.968ms 19.970ms 19.972ms 19.974ms 19.976ms 19.978ms
O ID(SBoost)

rime

SBoost walS () 2 (53w dald g0 S 1(F) S
Figure (6): Seoost current simulation waveform
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Figure (7): S1 current simulation waveform
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Figure (8): D1a and D1p current simulation waveform
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Figure (8): D2a and D2b current simulation waveform
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Figure (10): Lr 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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Switch capacitor
Charge pump
Voltage multipliers
Switch inductor
Magnetic coupling
Multilevel
Boost converter
Hard switching
Reverse recovery
10. Non-minimum phase
11. Right half plain zero
12. Duty cycle
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14. Modular
15. Integration
16. Switching frequency
17. Output voltage regulation
18. Discontinuous current mode
19. Current spikes
20. High step-up resonance converter
21. Zero current switching
22. Resonance tank
23. Volt-second balance equation
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