SIBO DC-DC Converter with Current Mode Control Circuit

Takashi Okada®, Nobukazu Takai", Hiroyuki Iwase®, Yasunori Kobori®”, Haruo Kobayashi®,

Takahiro Odaguchi?, Isao Nakanishi?, Kenji Nemoto®, and Jun-ichi Matsuda®

Y Electronic Engineering Department, Graduate School of Engineering, Gunma University

1-5-1 Tenjin-cho, Kiryu 376-8515, Japan

Phone:81-277-30-1788 fax: 81-277-30-1707 e-mail 11801607 @gunma-u.ac.jp

2 AKM Technology Corporation, 13-45, Senzui 3-chome, Asaka, Saitama, 351-0024 Japan

% AKM, Atsugi AXT Maintower 20F,3050 Okada, Atsugi, Kanagawa, 243-0021 Japan
) Asahi-kasei Power Devices Corp, 5-4960,Nakagawara-machi, Nobeoka, Miyazaki, 882-0031 Japan

This paper describes a high performance of SIBO (Single-Inductor Bipolar-Output)

DC-DC converter with CMC (Current Mode Control) , targeted for design of a high efficiency,
compact size, fast response DC-DC converter. A SIBO converter provides a pair of constant
positive and negative output voltages, using only one inductor, to effectively decrease the area
as well as the cost on system board [1]. Advantages with CMC are good line regulation,
simple compensation design, inherent current limiting function, and fast response.

Figurel shows the proposed architecture of SIBO with CMC, and the proposed architecture
uses PCCM (Pseudo Continuous Conduction Mode). PCCM reduces output voltage ripples,
and improves response speed as well as cross regulation [2]. The proposed SIBO converter
realizes high response speed for the change of load current.

We have performed SPECTRE simulation of the proposed converter. Figure2 shows
simulation result of the load regulation in the proposed circuit. Figure3 shows load regulation
of the conventional architecture with voltage mode control. These simulation results indicate
that the proposed converter has shorter response time compared with conventional converter.
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Fig.1 Structure of the proposed converter with current mode control
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Fig.2 Simulation result of the proposed circuit. Fig.3 Simulation result of the conventional circuit.
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