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Study on uniformity of micro-electroformed device
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Abstract: A theoretical investigation was presented to explain the effect of pulse-reverse current on the
uniformity in micro-electroforming, and the micro-electroforming experiments of two different pulse-
reverse currents with gaps were carried out . The two pulse-reverse currents were pulse-reverse cur-
rent with gaps and pulse-reverse current without gaps in negative current, respectively. The micro-de-
vice in the experiments was the mold of micro-fluidic chip with feature width of 90 pym. All experi-
ments consisted of three steps: making of SU-8 resist mold, micro-electroforming and removing of
SU-8 resist. With the same working time and average current density, 240 min and 2. 5 A/dm’, com-
parison was carried out between the pulse-reverse current experiments and the pulse current experi-
ment. In contrast with the data of pulse-current micro-electroforming, better uniformity was obtained
in experiments using the pulse-reverse currents. Because concentration difference over the micro pat-

tern was improved during off-time of the negative current, surface quality was better in the experi-
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ment using the pulse-reverse current with gaps. Therefore, the results are consistent with the theoret-

ical investigation.
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Fig. 1 Sketch of nonuniform current distribution
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Fig. 2 Sketch of micro-electroforming mold
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Fig. 3 Waveforms of three currents
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Fig. 4 Surface morphology of electroforming layer
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Fig. 5 Profiles of electroforming layer
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Fig. 6 Statistical diagram of the height
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