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Flexible electronics, which is fabricated with electronic devices on flexible substrates, have been
researched and applied, because of flexibility which was not realized in conventional silicon processes.
By using Roll-to-Roll (R2R) technology, which continuously processes the substrate material, it is expected
to reduce the difficulty of handling the substrate material and improve yield and productivity. In addition,
R2R technology has merits for long-sized devices which is not subject to size restrictions in the length
direction. However, flexible substrates such as polymer materials can be easily deformed during
electronic device manufacturing process, like 100 times larger than conventional glass or silicon
substrates, because of mechanical and thermal instability. It is difficult to fabricate electronic devices on
flexible substrates with conventional exposure apparatuses, because they cannot compensate for large
amount of deformation.

We have developed a maskless exposure system with a large correction stroke that can correspond to
the amount of base material deformation. This exposure apparatus processes deformation measurement of
the base material and exposure in parallel, and exposure is performed continuously. Exposure evaluation
was performed for A3 size film and Roll-to-Roll film. We have achieved an overlay accuracy of +1.8 um for
A3 size substrates and +4.0 um for R2R substrates, so we will report the details.
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(a)

(b)

Under the Wave off Kanagawa ,also known as The Great Wave,
from the series Thirty-Six Views of Mount Fuji (Fugaku sanjarokkei)

Artist Katsushika Hokusai
Title

Place Japan (Object made in)

Date 1826-1836
The Art Institute of Chicago
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