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Abstract: Copper deposition studies have been actively studied since interests on 3D SiP were
increased. The defects inside via can be easily formed due to the current density differences on entrance,
bottom and wall of via. So far many different additives and current types were discussed and optimized
to obtain void-free copper via filling. In this research acid cupric sulfate plating bath containing additives
such as PEG, SPS, JGB, PEI and wave current applied electroplating were examined. The size and shape
of grain were influenced by the types of organic additives. The cross section of specimen were analyzed
by FESEM. When PEI was added, the denser copper deposits were obtained. Electroplaing time was
reduced when 2 step via filling was employed.
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Fig. 1. Copper seed resistance on via.
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Fig. 2. Morphologies of copper on carbon RDE after 120sec electroplating (a) stock solution (b) stock solution + PEG
(¢) stock solution + SPS (d) stock solution + JGB (e) stock solution + PEIL
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Fig. 3. Surface morphologjes with electroplating time (a) stock solution + JGB 20sec (b) stock solution + JGB 60sec
(c) stock solution + JGB 120sec (d) stock solution + PEI 20sec (e) stock solution + PEI 60sec (f) stock solution

+ 120sec.
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Fig. 5. Effect of on to off time ratio in 20 um via filling
(a) 5:1 (b) 5:5.
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Fig. 6. 20 pum via filling with time using PRC (a) 2hr (b) 5hr (¢) 10hr (d) 15hr.

Fig. 7. 2-Step via filling (a) low current, 6hrs (b) high current, 4hrs.
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