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of Electrodeposition Parameters
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Abstract: For chip-stack package applications, Cu filling characteristics into trench vias of 75~10 pm
width and 3 mm length were investigated with variations of electroplating current density and current
mode. At 1.25 mA/cm? of DC mode, Cu filling ratio higher than 95% was obtained for trench vias of
75~35 ym width. When electroplated at DC 2.5 mA/cm?, Cu filling ratios became inferior to those
processed at DC 1.25 mA/cm?. Pulse current mode exhibited Cu filling characteristics superior to DC
current mode.
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Fig. 1. FESEM micrographs trench vias of (a) 75, (b) 50,
(c) 35, (d) 20, and (e) 10 um width.
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Fig. 2. Ideal and measured aspect ratios (trench width/
trench depth) as a function of the trench width.
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Fig. 3. Cross-sectional FESEM micrographs of the Ti/Cu
seedlayer formed at (2) opening area and (b) bottom
area of the 35 um-wide trench via.
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Fig. 4. Cross-sectional FESEM micrographs of the trench
vias filled with Cu electroplating at 1.25 mA/cm? of
direct current mode. The width of the trench vias
were (a) 75 pum, (b) 50 um, (¢) 35 pm, (d) 20 pum,
and (e) 10 um.
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Fig. 5. Cross-sectional FESEM micrographs of the trench
vias filled with Cu electroplating at 2.5 mA/cm? of
direct current mode. The width of the trench vias
were (a) 75 um, (b) 50 pm, (c) 35 um, (d) 20 pm,
and (e) 10 pm.
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Fig. 6. Cu filling ratio of the trench vias at different direct
current densities as a function of the trench width.
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Fig. 7. Cross-sectional FESEM micrographs of the trench
vias filled with Cu electroplating at 2.5 mA/cm? of
pulse current mode. The width of the trench vias
were (a) 75 pum, (b) 50 pum, (c) 35 pm, (d) 20 pm,
and (e) 10 pum.
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Fig. 8. Cu filling ratio of the trench vias at 2.5 mA/cm? of
direct and pulse current mode as a function of the
trench width.
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