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Circuit Configuration and Control Method of a Difference Voltage Control for Non-Isolated Buck-Boost
DC/DC Converter Circuits

Takashi Fujii *, student member, Jun-ichi Itoh, member (Nagaoka University of Technology)

This paper proposes a novel concept for non-isolated buck-boost DC/DC converter and control method. The proposed

concept using series connection converter regulates only difference voltage from input to reference. As a result, the power

converter capacity can be decreased by the proposed concept.

improvement efficiency and decreasing.

Moreover, the advantages of the proposed circuit are

The fundamental operation, the control method, and the design method of the proposed circuit are described in this paper. In

addition, the valid of the proposed circuit are confirmed with simulations and experiments.
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Table 1. Specificaions of experimental circuit.

Input voltage V,,[V] 6~18
Output voltage V', [V] 12
Output power P, [W] 5~30
Switching frequency f,, [kHz] 100

#2 vialb—varEH

Table 2. Condition of simuraltion.

Input voltage ¥, [V] 10~14] [Onresistance of FET 10
[mQ]
Forward Voltage drop
Output volt Vou [V 12 1
utput voltage V., [V] of diode[V]
Output power P, [W] 14 L{pH] 22
Switching frequency f,, [kHz] 100 C{uF] 2200
(ljontr(\)/l changeover voltage | L [uH] »
ang[V]
ACR integration time[ms] 0.375 C.1, Coo[F] 2200
AVR integration time[ms] 3.75
ACR proportional gain[pu] 0.22
AVR proportional gain[pu] 4.03
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Fig.8. Proposed control diagram.
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Fig. 9. Voltage waveforms with PI control only.
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Fig. 11. Configuration of a conventional circuit.
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