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This paper proposes a new topology for an isolated DC/DC con-
verter with series voltage compensation. In the proposed circuit, the
range of input voltage fluctuation is compensated by the auxiliary
circuit that outputs only differential voltage between the input and
output side. One of the advantages in the proposed circuit is that
high efficiency can be achieved when the input voltage is close to
the output voltage because the power of auxiliary circuit becomes
very small in comparison to the input power. Moreover, the large
fluctuation of the DC bus voltage does not occur for a long time. As
a result, the decrease in the converter loss can be achieved. The va-
lidity of the proposed circuit was confirmed by experiment and loss
analysis.

Fig. 1 shows the configuration of the proposed converter. In the
proposed circuit, the resonant type half-bridge converter is used for
the main circuit that passes most of the power. Zero current switch-
ing (ZCS) can be achieved by using the leakage inductance of the
transformer and the resonance capacitor in the DC part in order to
achieve high efficiency. On the other hand, the full-bridge converter
is used for the auxiliary circuit that controls the output voltage. The
output voltage of the auxiliary circuit is added to the output of the
main circuit by the transformer. In other words, the auxiliary circuit
compensates only the differential voltage between the input voltage
and the output voltage command.

Fig. 2 represents the efficiency of the proposed converter at a con-
stant load (Load: 100 W and 150 W, Output voltage: 48 V) when
the input voltage has a fluctuation of +25%. To confirm the validity
of the concept, the proposed converter was tested. A maximum effi-
ciency of 95.8% was obtained when the input voltage was very close
to the output voltage, so that the converter efficiency was improved
even more, as shown in Fig. 2. The reason why the efficiency of the
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Fig.1. Proposed circuit

buck mode is lower than that of the boost mode is that the current is
increased because the circulation current occurs between the auxil-
iary circuit and the main circuit, and the switching loss is increased
because of an increase in the input voltage.

Fig. 3 shows the input current of the transformer and the terminal
voltage of Sm2. In both the boost mode and buck mode, the half-
bridge converter can maintain zero current switching. A switching
frequency of approximately 250 kHz is confirmed.
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High Efficiency Isolated DC/DC Converter Using Series Voltage Compensation

Satoshi Miyawaki*, Student Member, Jun-ichi Itoh*, Member, Kazuki Iwaya*, Member

This paper proposes 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 output voltage, because

only the resonance converter operates.

In this paper, the approach used to obtain high efficiency with the proposed series compensation method is intro-
duced. 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 95.8%.
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