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Abstract:

In this study, a novel high step-up converter without utilizing a coupled inductor at the input is
presented. The converter incorporates two coupled inductors: one to enhance the voltage gain and the
other to facilitate zero-current switching (ZCS) and transfer snubber energy. A lossless snubber is
employed to achieve soft-switching conditions. All diodes in the circuit operate under ZCS, effectively
eliminating the issue of reverse recovery. The converter features a continuous input current and
reduced conduction losses due to low voltage stress on the switches. The proposed converter has been
comprehensively analyzed, and a 60 W prototype was simulated in PSPICE and subsequently
implemented to validate the circuit analysis. The converter achieves an efficiency of 96% under full-
load conditions, representing a 6% improvement compared to a hard-switching boost converter.
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Figure (1): Schematic representation of the proposed quadratic converter
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Figure (2): Key waveforms of the proposed quadratic converter

: 3 3 . - ’3
&5l b 5l ab oo 2l Lar by JolS a5 (bl 4y gdgm e 90 5Lg 5 00l igels Da ogs cundg ol 5o
e yso OLL A e 0)bsd Al gy b Cumdg (nl 0l o0 ad5S (25,5 50 Do @b 5l L Gl

ol Juwo Julowi -

9disn @l g dmslone el (il 5 Joe 55 0500 e Jone slapledl (Hib Cond 0l 5

5Udg 0 g0 —V-Y

Ol o dllgl L1 Sl asl cdg iVl alal ) G o0y dnls (gl ol o

IﬂJ!DT—Vfl(l—D)T=0 Q)
o

Vfl = Evm 4p)

sl L2 (g5, aslh ey iVl e b
(H.H+VCIJD—”§—Z(1—D)T=0 ™

¥ 1+n—-D
M = -2 —
Vin (1—p)2

Q9]


http://dx.doi.org/10.82362/jeps.2024.3.525
https://jeps.dezful.iau.ir/article-1-525-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

Journal of Novel Researches on Smart Power Systems - Vol. 13 - No. 3- Autumn 2024

[ DOI: 10.82362/j€ps.2024.3.525 |

Ao Bl 5 (S35 L SlolsS eusl 8l s Jowe

=— Q0

Ci=

Cor RS

LA
Vin® *c,

all

Vin C

C]_: C1:

Vin ( Vin(

S
D,
L
3 (I:Z
; o
2 c,
*
I—al i La2 COZ_ RO§
Vin () * Cr Vin(
M D,
9 o
ey, Card9(o oyl Cardg(d pgw Cards(T pg0 Carmds(er Jol Candg(l )0 (golduling Jumo Jolro sl jlawe (V) S

iy Cnrad(9
Figure (3): Equivalent circuits of the proposed converter in (a) first state, (b) second state, (c) third state, (d)
fourth state, (e) fifth state, and (f) sixth state.
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Figure (4): Voltage gain of the proposed converter versus duty cycle variations for different turns ratio values.
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Table (1): Specifications of the proposed converter and the values of its components
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Figure (6): Schematic of the simulated ultra-boost converter in the proposed design using OrCAD software.
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Figure (7): Current waveform (bottom) and voltage waveform (top) of the switch M in the simulated converter
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Figure (8): Current waveforms of diodes D1 and D2 in the simulated converter.
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Figure (13): Efficiency comparison of the proposed ultra-boost converter versus the hard-switched ultra-boost
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