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Abstract: The production of next generation functional films, materials and devices faces conflicting requirements of precise 
control over composition and structure at the micro or nanoscale and scalable, cost-effective manufacturing.   We are 
developing new incarnations of nanoimprint lithography, self-assembly and photothermal processing that in combination with 
new materials sets meet these requirements.  Examples to be discussed include the direct printing of high energy and power 
density microbatteries using nanoparticle-based inks, roll-to-roll sub-millisecond photothermal fabrication of mulita-layer 
graphene composites for energy applications using simple precursors, and rapid assembly of brush block copolymer 
nanoparticle hybrids for one step coating of photonic materials.  Each of the processes is scalable on the tool platforms 
available in the UMass Advanced Print and Large Area Manufacturing Demonstration Facility.
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