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Abstract:

     Solid-state lighting and photovoltaics (PV) are rapidly growing industries that are both based on energy conversion devices. The emergence of relatively high brightness GaN-based LEDs emitting in the blue and near-UV has encouraged their use in white lighting applications.  Further improvements in brightness and process yield, however, are necessary to realize broad commercialization.  The large lattice and thermal mismatches between GaN and sapphire or SiC have motivated the investigation of alternative substrates.  This presentation will highlight our work on the growth of GaN on Si.  Also included will be an analysis of the homogeneous decomposition mechanism that occurs during MOVPE of GaN.


Although commercial production of PV modules is largely based on Si, thin film devices are being developed with the promise of significantly lower costs.  The advances that have been made in the performance of Cu(InxGa1-x)Se2 (CIGS) cells during the past several years have made this material system the leading candidate for second generation thin film technology.  Part of the reason for the rapid development of CIGS thin film technology is the discovery of a variety of reaction pathways that lead to efficient absorber layer formation.  The processes that convert precursor films to efficient absorber layers, however, are not optimized or fully understood.  This presentation will review the results of our effort to establish equilibrium phase relations and synthesis kinetics for this system.  

Bio:
Tim Anderson received his education in chemical engineering from Iowa State University (B.S. 1973) and the University of California, Berkeley (M.S. 1975, Ph.D. 1980).  He served as chairman of the Chemical Engineering Department at the University of Florida from 1991 until 2003 and is currently Distinguished Professor and Associate Dean of Research and Graduate Programs.  Tim is also Director of the Florida Energy Systems Consortium, a Florida system-wide university group dedicated to research, education, and outreach in Florida-centered energy systems. His research includes the deposition of advanced electronic and photonic materials. In particular, his group has an active program in flow visualization of low Pr fluids with solid state electrochemical cells.  The group is also interested in the growth of group III nitrides for visible light emitting device applications, CuInxGa1-xSe2 and hybrid organics absorbers for photovoltaics, and barrier materials for Cu metallization. Other ongoing research programs range from to using gas phase spectroscopies to measure homogeneous thermal decomposition rates of organometallic precursors to exploring 3-dimensional packaging issues.

Tim has been recognized for his research accomplishments through several awards, including the Professional Achievement Citation in Engineering Award from Iowa State University, the Michigan/Michigan State Joint Lectureship, DOE Research Partnership Award, the AIChE Charles M. A. Stine Award, and the California Institute of Technology's W.N. Lacey Lectureship.  Tim also spent a sabbatical year at the University of Grenoble as a Fullbright Senior Research Scholar.  His group is credited with over 200 publications in his discipline research and he has supervised 43 Ph.D. graduates.  Prof. Anderson is on the editorial advisory boards of J. Phase Equilibria and AIChE J. and a Fellow of the American Institute of Chemical Engineers (AIChE).
Professor Anderson has long been active in engineering education. He is editor of the Chemical Engineering Education journal and serves on the Editorial Advisory Board of J. SMET Education.  In addition, he served as director of the NSF SUCCEED Engineering Education Coalition until its completion in 2003.  This coalition of 8 colleges of engineering in the southeastern U.S. was an incubator of educational innovations whose mission was to effect systemic change in undergraduate engineering education.  He is recipient of the Warren K. Lewis Award for Chemical Engineering Education (AIChE), ConocoPhillips Lectureship, Benjamin J. Dasher Award, and Union Carbide Lectureship Award.  Tim has over 80 publications and presentations in engineering education research to his credit, and is a Fellow of the American Society for Engineering Education.

