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Abstract: For 30 years there has been extensive research on pseudomorphic strained Siix Gexsemiconducting layers grown on the (100) surface of crystalline silicon. This
technology provides a narrow bandgap compared to silicon, and has long been established in industrial production to make heterojunction bipolar transistors. On the other
hand, despite the great wishes of the designers of silicon-based devices, there has been little progress to date on wide-bandgap heterojunctions on silicon. In this talk we
present the development of both electron-blocking (large conduction band offset, small valence band offset) and hole-blocking (large valence band offset, small conduction
band offset) heterojunctions on silicon.

Our work is based on organic semiconductors and inorganic metal oxide semiconductors, which can have bandgaps of 3-5 eV. Thus very large blocking barriers are possible,
and are confirmed by electronic structure measurements of the widegap/silicon interface. The material phases we use are amorphous, and hence the lattice-mismatch
problem is avoided. However, great care must be taken to passivate the surface silicon atoms to reduce interface defects, in some cases using “hybrid” semiconducting
molecules as a structural and electronic “bridge” between the different semiconductor systems. Finally, we demonstrate the application of these widebandgap

heterojunctions on silicon in photovoltaic devices, MISFET’s, and in heterojunction bipolar transistors.

Biography: Professor James Sturm received his PhD Degree from Stanford University in 1985. He is a Professor of Electrical Engineering and has been
Director of Princeton Institute for the Science and Technology of Materials, Princeton University, since it was founded in 2003. He teaches courses related to

semiconductors and has research programs in the areas of silicon-based nanodevices, large-area electronics/solar energy, and the bio/nano interface.
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