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Abstract This study investigates the application of LCoS-microdisplay-based photocurable 3D printing
technology in South Korea's defense industry by fabricating a microfluidic channel system and exploring
its potential for biological and chemical threat detection. We built a 3D printer prototype using an LCoS
microdisplay with a resolution of 1,920% 1,080 and 8.5 um pixel pitch coupled with a 405 nm UV LED,
and compared it to conventional photolithography and soft lithography methods in terms of
manufacturing cost and productivity. Experiments fabricating microfluidic channels ranging from 50 x#m
to 500 gm demonstrate that the LCoS-based 3D printing system can reliably produce channels as small
as 83.3 um, outperforming DMD and transmissive LCD-based systems in precision. The proposed system
achieved optical output power of 320mW and a contrast ratio of 300:1. Our analysis confirms that
LCoS-microdisplay 3D printing technology offers an innovative alternative to traditional, high-cost
semiconductor processes, enabling rapid, on-site deployment of defense grade lab-on-a-chip systems.
It is expected to play a key role in enhancing South Korea's defense technology self-reliance, and

advancing cutting-edge convergent technologies.
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