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Micro- and nano-3D printing is a new frontier in next-generation multifunctional additive
manufacturing (AM) and micro/nanofabrication technologies. A variety of micro/nano-AM
processes which include the microstereolithography, two-photon lithography,
electrohydrodynamic (EHD) jet printing, aerosol jet printing, micro laser sintering,
electrochemical fabrication (EFAB), nanoscale offset printing, etc., have been proposed and
developed in recent years. This talk will present a novel micro-and nano-scale 3D printing
technique based on electric-field-driven jet deposition and its typical applications. The basic
principle of the proposed micro/nano-3D printing utilizes the single potential induced electric
field and EHD cone-jetting behavior, as well as charges self-alignment effect. Furthermore,
taking into account both the printing accuracy and the printing efficiency, three novel
working modes, the micro-extrusion mode, pulsed cone-jet mode and continuous cone-jet
mode, are introduced for implementing the multi-scale manufacturing of large-area
macro/micro structures with high throughput. The mechanism and law of the formation for
the proposed process are systematically investigated and revealed by combining with the
theoretical analysis, numerical simulation and experimental verification. And, many typical
applications including the transparent electrodes, transparent conductive heater, transparent
EMI shielding, tissue engineering scaffolds, paper electronics, are provided to demonstrate
the capability and advantages of the micro/nano-scale 3D printing which involve generating
high resolution features for super viscosity materials, patterning on the non-conductive and
non-planar substrate, conformal printing over 3D structure or surfaces, macro/micro-scale 3D
printing. In addition, a method of mass producing large-area microstructures combining the
micro/nano-scale 3D printing (fabricating the large-size microscale mold without stitching)
and large-area hybrid nanoimprinting is also reported. As a result, the electric-field-driven jet
deposition based micro-and nano-scale 3D printing provides a novel and prospect solution for
mass producing large-area micro/nano-structures. It also offers a feasible approach for
fulfilling multi-scale and multi-material 3D printing at low cost and good universality as well
as high resolution.
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Figure 1. The basic principle of the micro-and nano-scale 3D printing based on electric-field-driven
jet deposition
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Figure 2. Printed results: microdroplets; transparent electrodes; tissue engineering scaffolds



