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Abstract

In this paper, a new soft switched non-isolated high step-up DC-DC converter is proposed. An auxiliary
circuit with minimum number of elements is added to the converter to provide the soft switching
conditions for all the semiconductors solving the reverse recovery problem of the diodes, and reducing
the conduction and the switching losses of the power switches. Moreover, there is only one magnetic
core used in the converter decreasing the copper resistance. In addition, compared to the conventional
hard switched boost converter, the efficiency of the proposed converter is improved. Further, in order
to adjust the output voltage of the proposed converter to the desired value under the load variations, a
PI controller has been applied to the output of the proposed converter and its operation is simulated by
MATLAB. In order to verify the theoretical analysis of the soft switching operations, a 250W prototype
is implemented and its experimental results are provided.
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Figure (1): Proposed converter
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Figure (2): Theoretical waveforms of the proposed converter
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Figure (3): Counterpart circuit for each operating mode
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Table (1): The comparison table of the specifications of the proposed converter and the converters in [25-32]
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Table (2): The comparison table of the voltage and current stresses of the proposed converter and the converters in [25-32]
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Figure (4): Voltage gain of the proposed converter and the converters in [25-32]
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Figure (5): The input current and the controlled output voltage of the proposed converter in the face of the load variations
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Figure (6): Block diagram of the PI controller
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Figure (7): Practical prototype photograph of the proposed converter

Table (3): Significant design specifications of the proposed converter
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Figure (8): Practical results of the semiconductor elements (a) Sm’s voltage (CH1: 50 V/div), current (CH2: 10 A/div), time division: 1 ps.
(b) Sa’s voltage (CH1: 200 V/div), current (CH2: 5 A/div), time division: 1 ps. (c) D; diode’s voltage (CH1: 200 V/div), current (CH2: 5
A/div), time division: 1 ps. (d) D, diode’s voltage (CH1: 5 V/div), current (CH2: 1 A/div), time division: 1 ps. (e) D, diode’s voltage (CH1:
500 V/div), current (CH2: 2 A/div), time division: 1 ps.

Table (4): Formulas and values of the components’ losses of the proposed converter and the hard switched counterpart
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Figure (9): Efficiency graph of the proposed converter in comparison with the hard switching counterpart
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Figure (10): The losses distribution of the proposed converter
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