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Study on Electroforming Process in Precision Mold
with Large Area Microstructures
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Abstract : Electroforming process in precision mold with large area microstructures is studied. Effects of
micro-chemical etching, mask thickness and secondary auxiliary cathode on large area microstructures of
precision mold fabricated by the electroforming process are discussed. The results show that, it can be
strengthened by micro-chemical etching step for further removing the developing adhesive residue and
improving the coating adhesion between the microstructure and the mold substrate. The microstructures
with best sidewall angle can be obtained in the conditions that the exposure time is 100 s, the exposure
energy is 750—810 mJ/cm?, the mask thickness is 130—160 pm, and the precision dies is with the line
width of 100 um side. Furthermore, the three-electrode electroforming system with a potential seconda-
ry auxiliary cathode can improve the uniformity of the electrodeposition layer.

Key words: large area microstructures; uniformity; electrochemical deposition; sidewall angle; seconda-
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Fig. 1 Schematic diagram of micro-chemical etching setup
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Fig. 2 Electrochemical deposition apparatus
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Fig. 3 Basic steps of experiment process
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Tab.1 Micro-chemical etching solution formulations

and process conditions
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Fig. 4 Substrate morphology before micro-

chemical etching
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Fig. 5 Substrate morphology after micro-chemical etching
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angle of microstructures
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Fig. 8 Schematic diagram of nonuniformity

electrodeposition layer
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Fig.9 Schematic diagram of three-electrode electrofor-

ming system with secondary auxiliary cathode
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density on uniform thickness ratio of electro-

deposition layer
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