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The Development of a New Fibonacci Switched-Capacitor DC-DC Converter and its
Analysis Method
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DC-DC power converters are sorted into inductor-based and inductor-less converters
according to whether they consist of magnetic components such as inductors or transformers.
Switched capacitor (SC) DC-DC converters are one of the representative examples in the
category of inductor-less converters. SC DC-DC converters can reduce EMC
(electromagnetic compatibility) and EMI (electromagnetic interference) problems and




minimize their size because they have no magnetic components. These characteristics fit in
mobile products industries including wearable devices, smart cards, 10T and so on. Among
them, this work focuses on energy harvesting systems.

Up to now, many different types of SC DC-DC converters have been proposed and
modified. Taking symmetric Dickson topologies for example, their power efficiency and
output ripple voltage improved but their circuit size became bigger than a normal Dickson
topology. Cross-connected Fibonacci topologies have the same flaws. For these reasons, the
goal of this research is to design a novel SC DC-DC converter for the energy harvesting
systems.

In order to suggest a new SC DC-DC converter, this work starts from selecting an analysis
way in Chapter 2. In this thesis, all SC DC-DC converter topologies in steady state are
analyzed by the four-terminal equivalent (FE) circuit model. The suitability of the FE model
is verified through an analysis of the gain function of a trivial SC DC-DC converter.

In Chapter 3, we categorize SC DC-DC converter topologies as core or modified topologies
by the number of their outermost mesh including input and output ports. These topologies are
modeled by the FE model and simulated to measure their power efficiencies and output
ripple voltages. Then, we compare the topologies according to the core topologies and their
family group at different conversion ratios from 2 to 20.

In Chapters 4 and 5, we suggest two new SC DC-DC converter topologies that are named
cross-connected Dickson topology and enhanced cross-connected Fibonacci topology. Each
of the new topologies is based on the Dickson topology and Fibonacci topology, respectively.
We analyze and simulate two proposed topologies. Then, the suggested topologies are
compared with their family group, respectively. Moreover, the feasibility of two new
topologies are verified by building them on a breadboard.

Chapter 6 summarize this work and discuss the future works.
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