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Abstract: Ni

ink for electrohydrodynamic (EHD) continuous jet printing has been developed by using Ni

nanoparticles mixed with conhesiveness provider. EHD continuous jet printing was used in order to realize 20 pm

pattern width. Ink stability was investigated by using Turbi-scan which monitors agglomeration and precipitation of

nanoparticles in the ink for three days. The Turbi-scan results showed that the formulated Ni ink had been stable

for 3 days without any indication of precipitation across the entire ink. Antireflection coating (ARC) layer in

crystalline solar cell wafers was removed by laser ablation technique leading to the formation of 84 grooves where

the Ni ink was printed by EHD continuous jet printing. The printability and microstructure of EHD-jet-printed Ni

lines were investigated by using optical and electron microscopes.

84 Ni lines with the width less than 20 pm

were successfully printed by one-time printing without any misalignment and fill the laser-ablated ARC grooves.
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Printed Nickel

Fig. 1. (a) Flow chart of Ni ink formulation for EHD
continuous jet printing and (b) schematic diagram of EHD jet
printing process for Ni electrode on crystalline silicon solar
cell wafers.
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Fig. 2. Laser-ablated ARC groove pattern and its CAD image
used to align the Ni line patterns with ARC grooves.
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Fig. 3. Turbi-scan data for Ni ink for EHD continuous jet

printing, monitoring the precipitation of nanoparticle in the ink.
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Fig. 4. EHD-jet-printed Ni lines along with the groove pattern
on the wafer. The left image confirms the printed Ni line has
the width of less than 20 pm.
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Fig. 5. EHD+jet-printed Ni lin within the grooves with various
width

successfully printed within these grooves.
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Fig. 6. SEM image of EHD-jet-printed Ni line within the

groove on the wafer with EDS result.
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