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Development of photoresponsive material toward fine
patterning technology by roll to roll, additive type of
process
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Generally, electronic devices require fine metal patterning with vacuum deposition, photolithography,
and etching process. While these techniques provide extremely high accuracy and reliability, they are
subtractive in nature and cause the removal of material from the substrate once deposited. These manu-
facturing techniques require large-scale capital investment, as several chemicals are consumed during
these processes, leading to problems such as significant environmental impact.

In this research, for realizing simple and low environmental load additive wire form technology, we
develop a photoresponsive surface treatment material and apply it to novel printed electronics and plating
patterning technology. This synthesized material can control chemical and physical properties of the
substrate such as the trapping ability of metal catalyst or surface free energy with photoirradiation. Syn-
thetic materials have high material utilization efficiency, and it is possible to photo functionalize various
film substrates by processing an exceedingly small amount of equivalent molecular film on the surface
and on the film. This allows regioselective metal deposition on the exposed area to be realized.

We optimized the process and succeeded in forming a fine metal patterning of L/S = 5/5 um using a
true additive type of a process that eliminates the need for vacuum, photolithography and etching pro-
cesses.
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