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Abstract:

In this paper, a high step-up converter utilizing high voltage gain and low voltage stress on the
switches is introduced, which provides zero-current switching for both switches. The designed
auxiliary circuit, in addition to creating software switching conditions for the converter elements, also
enable the transfer of snubber energy to the output. This circuit consists of only one snubber capacitor,
one auxiliary diode, and one auxiliary coupled-inductor. Since all diodes are switched off at zero
current, there is no reverse recovery problem in them. Also, due to the absence of an auxiliary switch
in the converter, its control circuit is very simple. The proposed converter with a power of 110W and
an output voltage of 340V is simulated in Pspice software and the results obtained are in good
agreement with the theoretical analyses. Also, a prototype of the converter has been implemented, the
practical results of which show an efficiency improvement of 5% compared to the hard switching
counterpart.
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Figure (1): Schematic view of the proposed step-up converter
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Figure (2): Equivalent circuits of the proposed converter in a) first state b) second state c) third state
d) fourth state e) fifth state
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Figure (3): Key waveforms of the proposed step-up converter
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Figure (4): Voltage gain diagram of the proposed converter under duty cycle variation

2 . ,
m \'D3=V'D6
1.8 1 m—\/'D]=V'D2=V'D4=V'D5 | |
V'MI=V'M2
1.6 F
14+

Normalized voltage stress

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
D

Ay o b Ol et S (g3leduiey Juno (501 o (lelall ouh 0 3llo i SLg (o il 510 ged :(B) JS
Figure (5): Normalized voltage stress diagram of the semiconductor elements of the proposed converter under duty cycle
variation.
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Table (1): Specifications and values of the proposed converter elements
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Figure (6) Schematic of the simulated converter
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Figure (9): Simulation waveforms of current D4 (top), current D2 (middle) and current D1 (bottom) (2A/div, 1ps/div)
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Figure (13): Photograph of the implemented converter
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