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Abstract

Switched capacitor converter SCC received considerable
interest from researches due to its essential merits. However, voltage
control of SCC leads to efficiency decline, which limits the basic SCC
applications to unregulated gain.

The efficiency of SCC represented as the ratio of output to open-
circuit voltages. To enhance the converter efficiency, the converter has
been designed with multiple gains.

The aim of this research is to realize the maximum number of no-
load voltages of a given converter circuit. The modular flying capacitor
converter design has been adopted and controlled with multiple
operation phases per cycle.

A voltage level representation diagram has been proposed to
show the possible output voltage levels. After specifying the feasible
levels of the capacitor voltages, new values of the no-load voltages has
been introduced that led to maximum number of no-load voltages
distributed over the entire range of output voltages. Analysis have been
conducted to derive the expressions of the converter’s equivalent
resistance.

In order to control the output voltage precisely, a negative
feedback voltage control loop has been added to regulate the voltage by
changing the switching frequency.

Simulation results show that for a three-capacitor converter, the
number of gain levels has been increased by about 61% compared to
nearest comparable study. It has been also shown that the converter
efficiency 1s around 97.5% when operating the converter to
approximate the reference voltage to the converter’s next higher
voltage. The results also show that with closed loop control, the SCC
produces the reference voltage precisely.
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