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Dual-Port Output Control of DC/DC Converter Focusing on Duty-Cycle and Frequency of Inverter

Kazuki Shimizu, Toshihiko Noguchi ,Yoshinori Matsusita (Shizuoka University)

This paper proposes a new approach of an isolated DC/DC converter with dual-port outputs.

12-V port and a 48-V port for automotive applications.
single primary inverter and a single high-frequency transformer.
the two output voltages at the same time.

frequency, respectively.

The converter has two outputs, i.e., a

The dual-port output control can independently be achieved by using only a

The duty cycle and the frequency of the inverter are used to control
The both port voltages are regulated by means of manipulating the duty cycle and the

In the paper, a technique to achieve the dual-port output voltage control of the isolated DC/DC converter is

described and their control characteristics are investigated to confirm validity of the proposed technique.
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Fig. 1. Configuration of dual-port isolated DC/DC converter.
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(a) Isolated DC/DC converter with voltage doubler.
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(b) Isolated DC/DC converter with current doubler.
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Fig. 2. Classification of isolated DC/DC converter
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Fig. 4. Operation waveforms of isolated DC/DC converter with
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Fig. 5. Circuit operation modes of isolated DC/DC converter with
current doubler in secondary circuit.
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Table 1. Simulation parameters.

Parameters Values

DC-bus voltage 200 V

Resonance frequency 410 kHz
48-V port output power 1 kW
12-V port output power 1 kW
Turn ratio of transformer 7:4

Resonant inductor 6.8 uH
Resonant capacitor 22 nF
48-V port smoothing capacitor 4.7 uF
12-V port smoothing capacitor 10 uF
48-V port inductor 10 pH

12-V port inductor SuH

150 (uss/div)
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Fig. 9. Operating waveforms of isolated dual-port DC/DC converter.
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Fig. 10. Expanded operating waveforms.
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DC/DC converter.
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(c) Step disturbance response of 12-V output port from17 W to 22 W.
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Fig. 13. Expanded experimental waveforms.
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