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Electroplating of Copper Using Pulse-Reverse
Electroplating Method for SiP Via Filling
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Abstract : Electroplating copper is the important role in formation of 3D stacking interconnection in
SiP (System in Package). The I-V characteristics curves are investigated at different electrolyte conditions.
Inhibitor and accelerator are used simultaneously to investigate the effects of additives. Three different
sizes of via are tested. All via were prepared with RIE (reactive ion etching) method. Via's diameter are
50, 75, 100 um and the height is 100 pm. Inside via, Ta was deposited for diffusion barrier and Cu was
deposited for seed layer using magnetron sputtering method. DC, pulse and pulse revere current are used
in this study. With DC, via cannot be filled without defects. Pulse plating can improve the filling patterns
however it cannot completely filled copper without defects. Via was filled completely without defects
using pulse-reverse electroplating method.
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Fig. 1. Schematic view of the role of additives and
“super-filling”.

Table 1.Composition of copper electroplating bath
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Fig. 3. Linear polarization plots at different electrolyte
composition.
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Fig. 2. Linear polarization plots at different concentration of accelerator (a)MPSA (b)SPS.
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Fig. 5. SEM image-surface after copper electroplating :stock solution +PEG/CI +MPSA.
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Fig. 6. SEM image-surface after copper electroplating :stock solution + PEG/CI +SPS.

t} o] MPSASE AFFoz FX1E A ARl Y45 Hol&

AbgElel dEA WS AL ASE e A AT UF Aol oft2} micropore°] T}, Viagl

Fo]ln] MPSAZ A3 ALoe RE AEFUE  A7|7F G2 A$ 270] Mslstedof et A

M 12 £F =2 532 UehtE Aol & ARl AUl =7 £55 A Zlo] gege
ot =, A7 A7t e} AUHAE 24T FAolth

o 2M viad =70 wel Yets AA Y 2] Fig. 8& 78] =25 2AE o8 714 Fe 9

£ 98 £ YEE 2] siseitteE 2L ¢+ 2TS YA Viad] fTelM EE5ET)

31t uhEbR D BELA via )77 B3l Aol mo]
o 4zH o £30] 2 BTt SHTE Fu
3.3 Via filling WAz AESS WA oAk A%

RIES 34512 PSS Aol 348 OV Ao 3 §ol Ao Gol A sle) 2
via ol SHlH oln AAE Bz FRlEFe  AHACH Via el 71 X7} 18 A9 A%
ST Fig. 7€ via Y 2o 7219 Ago] ¢

o] o] FolA Fa A7 AIIE AS via il &

Fig. 7. Defect-free filling with PRC : depth was 100 um and diameters were 100 um, 75 um, 50 pm.
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Fig. 8. SEM Images of unsuccessful cases via filling; (a) early entrance closed (b) poor adhesion of sputtered copper
substrate (c) bubble trapped in the hole
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