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Abstract

As technology continues to advance toward smaller device sizes, the need for novel patterning
methods on the nanoscale is growing. This is the regime of the chemist. In the field of nanofabrication, the
combination of benchtop chemical processes (“bottom-up”) with conventional lithographic techniques (“top-
down”) has potential for patterning surfaces with nanometer-scale resolution. The fusion of these
technologies also addresses another important aspect of this field—the parallel creation of hierarchical
structures that interface components on the 1-100 nm range with micrometer-scale structures and ultimately
the outside world. The research to be presented has focused on integrating chemical methods, such as self-
assembled monolayers (SAMs) and solution-phase solid-state inorganic synthesis, with traditional
fabrication techniques, such as photolithography and metal deposition.

SAMs are formed when organic molecules spontaneously chemisorb on a surface and form an
ordered monolayer film. Chemical and physical properties of these films can be easily controlled by
modifying component molecules. Two methods combining these SAMs with photolithography will be
described. These permit the fabrication of aligned metal microstructures with precisely defined nanometer-
scale spacing and the generation of chemical patterns with tailored functionality. Another merging of
techniques combines conventional metal deposition with solution based metallurgy in a beaker. The polyol
process is a low temperature solution-based technique utilizing metal salts as starting materials. This
“bottom-up” solid-state chemistry has been applied toward the patterning of metal surfaces and nanowires,
integrating derivative multi-metal compounds of technological relevance.
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