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All aerospace systems require Power Management and Distribution (PMAD) between energy
source and loads. All power electronics and control circuits for PMAD systems require electrical
components for switching, rectification, energy storage, voltage/current transformation, filtering
regulation, protection, and isolation. In order to increase the power density, efficiency, operating
temperature, radiation resistance, and reliability of PMAD systems requires advances in power
electronics materials and component technology. The primary means to develop advanced
power electronics components is to develop new and/or significantly improved materials for

capacitors, magnetic components (transformers and inductor), and semiconductor switches and
diodes.

The specific benefits of developing advanced power electronics component technology are:

1. Higher operating frequency components give increased PMAD power density by
reducing mass and volume of the passive components (transformers, inductors, and filter
capacitors).

2. Higher operating temperature components give reduced cooling requirements and thus
reduce complexity, size, and mass of the thermal transport system and radiators.

3. Higher efficiency components not only give reduced cooling requirements but also give
reduced power generation and storage needs for a given output power.

4. Higher radiation resistant components give reduced mass and volume of shielding
materials.

5. Higher voltage components give higher power systems and give reduced cable mass.

This paper will give a description and status of the Advanced Power Electronics Materials and
Components Technology program being conducted by the NASA Glenn Research Center for
future aerospace power applications. The focus of this research program is on the following:

1. New and/or significantly improved dielectric materials for the development of power
capacitors with increased volumetric efficiency, energy density, and operating
temperature. Materials being investigated include nanocrystalline and composite ceramic
dielectrics and diamond-like-carbon films.

2. New and/or significantly improved high frequency, high temperature, low loss soft
magnetic materials for the development of transformers/inductors with increased
power/energy density, electrical efficiency, and operating temperature. Materials being
investigated include nanocrystalline and nanocomposite soft magnetic materials.

3. Packaged high temperature, high power density, high voltage, and low loss SiC diodes
and switches. Development of high quality 4H- and 6H- SiC atomically smooth



substrates to significantly improve device performance is a major emphasis of the SiC

materials program.
Demonstration of high temperature (>200C) circuits using the components developed

above.
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