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Combining Anisotropic Etching and
Micro-Electroforming to the Stamper
Fabrication of Precision LCD Light
Guiding Plates

J.C. Yu, PJ. Li, W.H. Jiang, Y.T. Gee

Department of Mechanical and Automation
Engineering, National Kaohsiung First
University of Science and Technology

Light-guide plates (LGP) are key components of
the backlight module in Liquid Crystal Display (LCD)
panels. The function of LGP is to transform and guide a
point or line light source to a plane light with high
illuminant intensity and uniformity. Because of the
requirements of thickness reduction and resolution
enhancement of LCD displayer, the reflecting
microstructure of LGP is miniaturized to micron levels,
which increases fabrication difficulty. This paper
proposes a novel procedure combining anisotropic
silicon etching and micro electroforming to fabricate the
precision molding stamper. Because the geometry of
the fabricated feature using anisotropic wet etching is
defined by the [111] crystal plane, the accuracy and the
surface characteristics of the micro features such as
micro V-slots and prisms are extremely high. The size
of the feature can be easily controlled by the mask
design. After sputtering a thin metal film as the initial
layer, the micro features on the silicon can be
transcribed to a Ni-based stamper using electroforming.
The stamper has a greater cost advantage and a higher
accuracy than the V-cut using mechanical machining.
This study then applies the simulation program
TracePro to analyze the pattern design of LGP using the
proposed V-slot fabrication method. By varying the
width of the V-slot and the space between V-slots, we

can not only enhance illuminant intensity and

uniformity, but also avoid possible diffraction patterns.
The proposed procedure provides a better flexibility
using different combination of slot widths, which can

better realize the pattern design optimization of LGP.

Key words: Light Guide Plate, Optimization, Silicon
wet etching, Stamper, Electroforming, LIGA
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