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Fundamental Consideration of Integrated Power Converter with High Versatility

~Proposal of Power Electronics IC~
Masakazu Adachi*, Hiroki Watanabe, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes a new devices which has multiple function and highly utility for power converter. Recently, the
electronic circuit is integrated on 1-chip, and it has a multiple function. In addition, each integrated circuit (IC) is utilized to many
applications. On the other hand, in the power conversion system, the many power converter is consist of the discreet device, and
it limits the miniaturization of the volume. In order to solve this problem, a new devices is proposed which integrated with the
main converter, control circuit, and each interface such as a detection circuit and gate drive circuit. The proposed device is
applied into the power converter system instead of the conventional device such as a capacitor, inductor, resistor, and switching
device. The proposed device called “power electronics IC”, and it is integrated the power converter into the 1-chip such as the

electronic circuit. In this paper, a fundamental consideration is described by simulation. As a simulation result, it was confirmed
that grid interconnection is possible with input current THD of 5% or less.
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Fig. 1. Conventional power conversion system.
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Fig. 2. Power conversion system with power electronics IC.

Table.1 Comparison of each devices.

Resistor Capacitor | Switching | Power electronics

(Inductor) | device IC
Volume| Large | Large small Vary small
Cost | Cheap |expensive| Cheap Cheap
function Singularity Multiple
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Fig. 3. Concept of the package for power electronics IC.
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