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Abstract

This study analyzes the optical design of light guide
plate for reading illumination using single side edge-lit
LED. A simulated scheme using TracePro is proposed to
compare the design of light guide plate for reading
illumination and presents the optimum feature design and
layout. The light paths of LGP for reading assisted
illumination can be roughly classified into two category:
(1) the ray reflected by the coupling feature and refracted
out of LGP directly, and (2) the ray refracted through the
coupling features downward and reflected by the reading
surface (usually a book page) and refracted out of LGP
again. Since the LGP is for illumination assisted of
reading, only the second type is effective for illumination
purpose. The first type, on the other hand, will result in
glare problem to the reader. A quantified metric is
proposed to determine the light extraction efficiency of
cylindrical and pyramidal microstructures to select the
preferred system design. The analysis shows that a
convex cylindrical features facing the reading surface
will provide the best light extraction efficiency. This
study proposes a method to quantify the illumination
resolution, and applies to the parameter design of the
cylindrical microstructures using Taguchi method. The
proposed design is analyzed and compared with the
literature result, and show significant improvement of
reading illumination.



