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Abstract: Photolithographic masks play a critical role in defining patterns on silicon
wafers for integrated circuit fabrication. While conventional physical masks are highly
effective for large scale manufacturing, they are expensive, inflexible, and time
consuming to modify, which limits their performance for rapid prototyping and research
oriented device fabrication.

Existing maskless photolithography techniques based on Digital Light Processors (DSP'’s) and
Electrically Addressed Spatial Light Modulators (EASLM’s) provide some flexibility, but their
resolution is fundamentally limited by pixel size.

We propose a reconfigurable optical masking based on a reflection mode Optically Addressed
Spatial Light Modulators (OASLM) for silicon wafer patterning. Our system employs a two
wavelength scheme in which write light (550 nm) is used to write spatial information onto the
OASLM. The absorbed write beam (550 nm) produces a spatially varying voltage across the
modulating (liquid crystal) layers which makes it to switch. An ultraviolet (405 nm) read beam
is dynamically patterned in accordance with write beam to expose on photoresist.

Our architecture enables pixel independent, high resolution pattern transfer and isolation of the
read and write beams. Main objective of the project is to design and fabricate a fully functional
reflection mode OASLM capable of high contrast, sub-micron resolution, and rapid
reconfigurability.
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