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Current electronic manufacturing processes have a very high detrimental impact on the environment and require high operating and capital costs. These processes consist of a complex series of steps using hundreds of high-energy deposition steps (consuming a massive amount of water and electricity) followed by hundreds of etching steps (using environmentally detrimental chemicals). We introduce a scalable and sustainable technology that enables the additive manufacturing of nano and microelectronics, electronic components, and RDL and can reduce the cost by 10-100 times compared to conventional fabrication and be 1000 times faster and 1000 smaller structures than ink-jet-based printing.  The nano and microscale printing platform enables the heterogeneous integration of interconnected circuit layers (like CMOS) of printed electronics and sensors at ambient temperature and pressure on rigid or flexible substrates. Printed applications, such as transistors, inverters, diodes, and logic gates, were demonstrated, and displays at the micro and nanoscale using inorganic and organic materials will be presented. The capability of printing RDL, passive and active components monolithically allows the reduction of a board (such as an IOT board) to be within a few mm of the original IC (chip) footprint. Additionally, the number of parts used will be reduced by more than 75% and the footprint by more than 90% to reduce size and weight.
This additive high-throughput manufacturing solution can enable low-cost nano and microelectronics. It is enabled by directed assembly-based suspended nanoparticles [2] at room temperature and pressure.  The presentation will show the electrical and material characteristics of capacitors, resistors, and transistors that are made using a fully additive process down to the submicron scale without using etching, vacuum, or chemical reactions. The presented technology enables the printing of single-crystal conductors and semiconductors [1]. The process demonstrates the manufacturing of transistors with an on/off ratio greater than 106, as well as logic gates such as NAND, NOR, etc.
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