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ABSTRACT: Copper electrodeposition in through silicon via (TSV) with additives is a
complicated process. Experimental methods are proposed to determine parameters (exchange
current density on the cathode covered by additives, cathodic transfer coefficient and effective
diffusion coefficient of additives) which are used in the mathematical model describing the
copper electrodeposition process controlled by the additives. Linear scan voltammetry and
Bulter-Volmer equation are used to determine the exchange current densities and cathodic
transfer coefficients for different cathodic surfaces (free-occupied cathode, accelerator-
covered cathode and suppressor-covered cathode). Effective diffusion coefficients of
additives in plating bath used in TSV-filling model are calculated according to injection
experiments and Wilke-Chang equation. The curvature effect, surface diffusion and surface
convection are considered in the copper electrodeposition model. Both numerical simulation
and experiment are performed on the copper electrodeposition of TSV with 20 umx65 um,

and comparisons are made to validate the model. The dynamic profile of TSV and the
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