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Center for Hierarchical Manufacturing (CHM)
Vision and Research Focus

Vision:To realize the manufacture of nanotecienalioigygl device
for enhancements in computing, energy conversion and h
health through the two and three dimensional integration ¢
components and systems across multiple length scales

Research Focugseneration of nanoscale structures using bc
methodologies including directeaksethbly, high fidelity patt
transfer,-B replication, and novel deposition techniques th

Integrated into laigmale, top down production platforms for
nanoelectronics and bionanotechnology

I New processes and tools for rapid, massively parallel

fabrication of engineered nanoscale elements Hierarchical
i Assembling elements into active nanostructures and devicesn
I Integrating nanoscale components into larger scalg systems
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HIGHLIGHT

Sprayon Crystalline Metal Oxide Semiconductor
Nanostructures for Low Cost PVs and Generation

High surface area, nanostructured,
crystalline metal oxide films are of interest
for solar energy conversion via
photovolatic cells and H, generation via
photocatalytic water splitting. Researchers
at the CHM in partnership with Inframat
Corporation have developed a new ultra-
low cost technology for spray on
nanodendritic films of TiO,, ZnO and other
metal oxides.

SEl  10.0kV X5000 1um WD 7.0mm

Professor J. Watkins, University of Massachusetts
with D. Reisner, Inframat Corp.
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HIGHLIGHT

Binary Semiconductor Nanowires Through
Templated Electrodeposition

Nanoscale well-defined heterojunction
semiconductor structures are desired for
efficient photovoltaic devices. CHM researchers
have created nanowires of cadmium selenide
(CdSe) on indium tin oxide (ITO) substrate using
a simple electrochemical deposition process and
polymer templates created by nanoimprint
lithography. The wires are ~400 nm wide and
span length of the substrate (1 cm x 1 cm).

Professors D. Venkataraman and Ken Carter,
University of Massachusetts
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