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Abstract

Electroforming is often applied to the stamper fabrication of precision components such as
compact discs. Anisotropic wet etching of silicon wafers can produce micro-features with
extremely high precision and repeatability, which can serve as the initial layer of the electroformed
stamper for the light guide plates of LCD. However, the related study on the electroforming on a
silicon substrate with arrays of micro-features is scarce. This study aims to improve the thickness
uniformity and the surface property of the electroformed micro-structure using the initial layer of
bulk-machined silicon wafer from (1) the parameter design of the pulse-reverse current, (2) the
design of fixture jig, and (3) the material selection of the initial deposited metal layer on the wafer.
This study applies Taguchi Method to the parameter design to improve the deposition rate and
uniformity of electroforming. The study also compares the selection of initial deposited metal layer.
The optimized parameters compare with the process using DC of For the same average current
density, both the optimized pulse-reverse current and DC electroforming have the similar average
deposition rate 25 (um/hr). However, standard deviation of deposition thickness reduces 12.62%
from 2.83 (um/hr). Because the electroformed metal plate has to be ground to an uniform thickness
to be a stamper, the effective deposition rate for the optimized pulse-reverse current increases 7% to
18.4(um/hr) compared with DC electroforming. At last, this study successfully applies the derived
result to fabricate LGP stampers with 70 (um) trapezoid grooves and prisms, and demonstrates the

effectiveness of the result.

Keywords: Electroforming, Anisotropic wet etching, Stamper, Pulse-reverse current, Taguchi
Method
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