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Optimal Design of LED Edge-lit
Integrated Light Guide Plates Using
Pyramidal Microstructure from
Anisotropic Etching of Silicon

Zong-Nan Chen, Shao-Tang Zhangjian, and
Jyh-Cheng Yu*

Department of Mechanical and Automation Engineering
National Kaohsiung First University of science and
Technology

Abstract

This study addresses the design of an integrated
light guide plate (LGP) to produce a uniform
illumination with enhanced axial luminous intensity
without use of prism sheets and diffusive sheets. The
LGP design applies the micron-sized features fabricated
from a novel stamper process that combines anisotropic
wet etching of silicon-on- insulator (SOI) wafers with
electroforming to fabricate and distribute truncated
square pyramid prisms precisely. The truncated square
pyramidal features are orientated 45° to light of travel
by mask design, which provides a narrow directional
luminance distribution along the axial direction similar
to the use of conventional two orthogonal prism sheets.
By observing the illumination characteristics of LED
edge-lit LGP, the distribution pattern of the LGP is
transformed into the parameter design of 7 anchor
spacing and the spacing modulation amplitude. This
study manipulates the distribution parameters using the
fuzzy optimization to obtain a LGP design with high
illumination uniformity. The optical software program
TracePro is applied to simulate the illumination
performance of LGP and perform design optimization
using Fuzzy theory to maximize the illumination
intensity and uniformity by distributing the density of
features. A design of 3.5 inch LED edge-lit LGP is used
as an illustrative example. The proposed method not
only reduces the manufacturing cost of back light
modules but also increases the light efficiency.

Keyword: Anisotropic wet etching, Integrated-LGP,
Fuzzy theory
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