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Silicon-Carbide Power Electronics

ESTD Goal Source

e Optimize the atoms-to-systems development of
high-temperature MOSFET-based power
electronic circuits for use in high-power
commercial applications.

Objective

Integrate SiC-based power electronics fabricated
using state-of-the-art processing technology
developed at ORNL into power management
modules to increase system performance.

N+ Substrate

ORNL has developed a novel
processing technique to minimize
roughening of the SiC interface

Technology Description during activation annealing.

* ORNL’s Solid State Division has developed a novel low-temperature processing technique that
minimizes roughening of the interface during activation annealing

+ Collaborator Vanderbilt University has developed a method to reduce damage during ion
implantation

» UT and ORNL will develop novel circuit and gate-driver topologies to take advantage of the
special properties of SiC-based power switches
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oo Technology Importance

= S o SiC-based power electronics will allow the reduction
100 . : in size/weight of modules by 3X

e » Operating temperature range up to 500°C

) * Reduces losses by a factor of 10X

0 02 04 (0? 08 1 « Increase power capabilities by a factor of 100X
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Vanderbilt University holds the world record
for minimum interface defect density in SiC
materials.
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Points of Contact:

Power Electronics and Electric Machinery Research Center
Oak Ridge National Laboratory

2360 Cherahala Boulevard

Knoxville, TN 37932

Don Adams Laura Marlino

Director Technical Project Manager
Phone: 865-946-1321 Phone: 865-946-1245
FAX: 865-946-1262 FAX: 865-946-1262
E-mail: adamsdj@ornl.gov E-mail: marlinold@ornl.gov
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