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Operation Mode Analysis of a High Efficiency Isolated DC/DC Converter Using a Series Compensation
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Auxiliary circuit
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Fig. 1. Proposed circuit.
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Fig. 2. Simple equivalent circuit. (Boost operates)
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Fig. 3. Correspondence of switching pattern and operation mode.
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(b) Aucxiliary circuit.
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Fig. 4. Separation of circuit by superposition principle.
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Table 1. Parameter of proposed circuit.
Input voltage 48 -i
p g V] Self-inductance 36.6 [uH]
Input voltage 12 [V] Trans. 1
fluctuation range (i25%) Wire resistance
7.8 [mQ]
Output voltage 48 [V] Trans. 1
Output power 100 [W] N1 @ N1z 2:4
itchi N21 : N 4:2
Switching 237 [kHZ] 21 - Noo
frequency Resonance
) 2.37 [uH]
C 0.19 [uF] inductance (L)
Boost mode (Vi=40V) Buck mode (Vi,=56V)
sz
Voltage 0
7.0-f*
iTm i o .
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(a) Simulation results.
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(b) Calculation results.
Boost mode (V=40V} Buck mode (Vi,=56V)
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(c) Experimental results.
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Fig. 5. Comparison of current waveforms.




