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Abstract : For chip-stack package applications, Cu filling characteristics into trench vias of 75~10 um
width and 3 mm length were investigated with variations of the electroplating current density and the
speed of a rotating disc electrode (RDE). Cu filling characteristics into trench vias were improved with
increasing the RDE speed. There was a Nernst relationship between half width of trench vias of Cu filling
ratio higher than 95% and the minimum RDE speed, and the half width of trenches with 95% Cu filling

ratio was linearly proportional to the reciprocal of root of the minimum RED speed.
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Fig. 2. 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 pm, (b) 50 pm, (c) 35 pm, (d) 20 pm,
and (e) 10 pum.
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Fig. 3. 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 um, (c) 35 pm, (d) 20 um,
and (e) 10 pm.
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Fig. 4. Cu filling ratio of the trench vias at different direct
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Fig. 5. Cross-sectional FESEM micrographs of the trench
vias of 75 um width filled with Cu electroplating at
2.5 mA/ecm? with the rotating-disc-speed of (a) 0
rpm, (b) 250 rpm, (¢) 500 rpm, (d) 1000 rpm, and
(e) 2000 rpm.

Fig. 6. Cross-sectional FESEM micrographs of the trench
vias of 50 um width filled with Cu electroplating at
2.5 mA/em’® with the rotating-disc-speed of (a) 0
rpm, (b) 250 rpm, (c) 500 rpm, (d) 1000 rpm, and
(e) 2000 rpm.
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Fig. 7. Cross-sectional FESEM micrographs of the trench
vias of 35 um width filled with Cu electroplating at
2.5 mA/cm? with the rotating-disc-speed of (a) 0
rpm, (b) 250 rpm, (c) 500 rpm, (d) 1000 rpm, and
(e) 2000 rpm.

Fig. 8. Cross-sectional FESEM micrographs of the trench
vias of 20 pm width filled with Cu electroplating at
2.5 mA/cm?® with the rotating-disc-speed of (a) 0
rpm, (b) 250 rpm, (c) 500 rpm, (d) 1000 rpm, and
(e) 2000 rpm.
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