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Fundamental Investigation of Surge Suppression
using a Linear Operation for a Switched Capacitor Converter.
Koichi Matsuura™, student member, Jun-ichi Itoh, member (Nagaoka University of Technology)

This paper proposes a suppression method in large rush currents of a switching device for a switched capacitor converter.
When a switching device is operated in a linear region, the drain current is controlled by gate-source voltage and drain-source
voltage. Thus, the rush current is suppressed by linear operation when the switch is turned on. The main feature of this method is
that it is not necessary to add device. As a result, the proposed method achieves downsizing DC/DC converters. The principle of
the proposed method is described in this paper. In addition, the valid of the proposed method confirmed with the simulation and
experiment results.
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Fig. 1. Double boost type switched capacitor
converter.
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Fig. 2. Operation mode of the switched capacitor
converter.
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Fig. 7. Block diagram of proposed method.
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Table 1. Simulation parameters.

Input voltage V, 24[V] Switching frequency f5 | 100[kHz]

Input capacitor Ci, 470[uF] Suppress current Ip 10[A]

Output capacitor Cyy || 470[uF] Time of linear region 7, | 0.4[p.u.]

Capacitor Cg 4.7[uF] On resistance ro, 9.4[mQ]
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K9 vIzl—va iR
Fig. 9. Simulation results of the proposed method.
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Table 2. Experimental parameters.

Input voltage V, 24[V] Switching frequency fs 100[kHz]

Input capacitor Cj, 470[uF] Suppress current /p 10[A]

Output capacitor Coy || 470[WF] Time of linear region 7}, 0.4[p.u.]

Capacitor Cg 4.7[uF] On resistance ro, 9.4[mQ]

Output power P, 100[W] Gate threshold voltage ¥V, 2.5[V]
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Fig. 10. Experimental results of proposed
method.
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