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Optimum Design for a High Efficiency Isolated DC/DC Converter
Using Series Connection on Secondary side
Satoshi Miyawaki, Student Member, Jun-ichi Itoh, Member, Kazuki Iwaya, Member

This paper proposes a new circuit topology for a high efficiency isolated DC/DC converter using series compensation. The
proposed converter consists of a high efficiency resonance half-bridge converter and a series converter. The proposed circuit
regulates the output voltage by the series converter, which provides only differential voltage between the input voltage and output
voltage. Therefore, the circuit achieves high efficiency when the input voltage is close to the reference voltage, because only the
resonance converter operates.

In this paper, the approach used to obtain high efficiency with the proposed series compensation method is introduced. In
addition, the fundamental operation and the design method of the proposed circuit are described. The validity of the proposed
circuit was confirmed by experiment and loss analysis, with a maximum efficiency of 94.0%.
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Fig. 1. Conventional circuit using a buck chopper and a

resonant converter.
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(b) Power flow diagram.
Fig. 2. Proposed circuit using series connection on
secondary side.
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Fig. 6. Separation of circuit by superposition principle.
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Table 2. Experimental parameters.

) Nominal 48V Wire turns 2

input voltage Trans. 1

Input voltage 12V Wire turns 201

fluctuation range | (£25%) Trans. 2 ’
Output voltage 12V Resonance
. 0.2 uF
Output power 60,100W Capacitance (C)
Switching Resonance
frequency 205 khz Inductance (L) 2.8 uH
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Fig. 10. Characteristics of efficiency for the input voltage
fluctuations.
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Fig. 12. Loss analysis of experimental result (Load: 60 W).
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