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A Loss Analysis of a 3-Level switched capacitor DC-DC Converter
Koichi Matsuura, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

The loss analysis of a switched capacitor converter (SCC) with a boost reactor will be discussed in this paper. The proposed

SCC can deliver an output voltage independent from the circuit construction comparing to other voltage control methods. The

main feature of this circuit is that most of the energy for the boost up function is transferred from a flying capacitor which results

the inductance of an input reactor can be reduced. The reactor size of the proposed SCC is smaller than that of the conventional

boost converters, which consists of two switching devices and a boost reactor. A 1000-W- 3-level SCC prototype has been built

and tested. The efficiency achieves 97.8% with a 3 times boost ratio at 1000 W. Moreover, the main losses of a proposed SCC are

a conduction loss of a Diode from the analysis results.
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Table 1. Experimental condition.
Output power Py, 1000[W] Switching frequency fs | 100[kHz]
Output voltage Vo, 500[V] Input current ripple A/ 1.8A
Flying capacitor C 13[uF] MOSFET 42“;91:[33]:

Input reactor L. 200[uH] Fast Recovery Diode 22C0; l];\
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Fig. 9. Operation waveforms (1.33-times boost and 1000W).
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