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Abstract

Voltage boosting DC—DC converters are used in many applications.
These circuits are available in wide range of power and voltage levels. Many
voltage boosting converter designs have been reported; they all use inductor or
capacitor as energy storage element. The voltage boosting converter is either a

voltage lift or a voltage multiplier.

Charge pumps which employ capacitors only and eliminate inductors is a
group of voltage multipliers. Among other advantages, charge pumps are

characterized by high power density and ability to operate in high temperature.

The compact modular voltage multiplier design has been selected to
realize the desired converter. The compact modular voltage multiplier is
competitive in terms of gain, efficiency and power density in addition to its
bidirectional power transfer capability. The circuit is simple to drive with two

complementary square wave signals.

Simulation results have been used to design a voltage quadrupler for a
12V input voltage and SOW load power ratings. It has been noted that it is
possible to construct the same circuit with half of the number of the switching
devices for unidirectional power converter. The latter option has been adopted
for practical implementation.In experimental realization, a microcontroller has
been used to generate gate pulses. The gate drive has been implemented using
boost-strap for the first stage and optocouplers for the second stage. This was
necessary as the gate circuit of cascaded modules need to be isolated Measured
results reflect a clear agreement with the simulation results. The waveforms of
the capacitor and output voltage are similar, however the voltage drop in the
practical circuit has caused slightly lower voltage due the thin conductor layer

of the PCB.
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