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Abstract

This talk will introduce and describe our efforts to enable the ‘nano-modular processing’ of electronics. Nano-modular
processing factors the manufacturing of nanoelectronic circuitry into distinct device fabrication and interconnection
steps, with discrete, interchangeable nano-modular devices serving as the main process intermediates. Modularization at
the device level promises an unprecedented combination of performance, cost, and function, and, as a result, electronics
that are natively heterogeneous, on-demand manufacturable, physically reconfigurable, and/or dispersible. Nano-
modular device fabrication leverages three bottom-up processes: (i) vapor-liquid-solid semiconductor nanowire growth,
(ii) a new nanoscale polymer masking process, and (iii) area-selective atomic layer deposition. Our approach yields
single-crystalline, high mobility nanowires with nanoscale coaxial dielectric and metal thin films self-aligned to the
internal dopant profile. In parallel, we are developing the Geode process to increase manufacturing throughput by




several orders-of-magnitude. This scale-up is made possible by an unconventional substrate— the interior surface of
hollow silica microcapsule powders — on which nanowire growth and subsequent processing occurs. Collaborative
efforts are also enabling nanowire property characterization in a high- throughput, non-contact fashion and high-
resolution interconnection of nano-modular devices to form functional circuitry.
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