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Abstract: Electrohydrodynamic jet (e-jet) printing, a type of direct contactless microfabrication technology, is a versatile
fabrication process that enables a wide range of micro/nanopattern arrays by applying a strong electric field between the nozzle
and the substrate. In general, the morphology and the thickness of polymers/quantum dot micropatterns show a systematic
dependence on the diameter of the nozzle and the ink composition with a fully automated printing machine. The purpose of this
report is to provide typical examples of e-jet printed micropatterns of polymers/quantum dots to explain the effect of each process
variable on the result of experiments. Here, we demonstrate several operating conditions that allow high-resolution printing of
layers of polymers/quantum dots with a precise control over thickness and submicron lateral resolution.
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Fig. 1. (a) The schematic illustration of conventional e-jet printing
setup including a nozzle, ink chamber, air supply, substrate, and
automatic stage and (b) the images of a nozzle and printed
micropattern on a silicon substrate during the e-jet printing process.
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Fig. 2. The low and high magnification SEM images of e-jet printed micropatterns using UV curable polymer (NOA 74) and a metal-coated
glass nozzle [(a), (b) 5 um, and (c) 1 um internal diameter at the tip].
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Fig. 3. The low and high magnification SEM images of e-jet printed micropatterns using polystyrene and a metal-coated glass nozzle [(a), (b)
5 um, and (c) 1 pm internal diameter at the tip].
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Fig. 4. The SEM images of e-jet printed micropatterns using green/red
quantum dots (QDs) solution and a metal-coated glass nozzle [(a) 5
um, (b) 2 um, and (c) 1 um internal diameter at the tip].
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Fig. 5. (a) Optical, (b) SEM, and (c) fluorescence images of a pattern
of QDs/NOA 74 e-jet printed in a raster scanning mode to obtain a
uniform coverage.
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