Introduction: The reciprocating paddle cell Is a known
practical method for depositing alloy films on wafer
substrates. Recently, the mass transfer boundary layer
within an industrial wafer plating cell was studied based
on the measurement of limiting current [1]. In this work,
we coupled the calculations of fluid flows and current
distributions. The tertiary current distributions on the
wafer were presented.

Computational Methods: The model geometry used In
this work Is shown In Fig. 1.
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Figure 1. Schematic of the plating cell with shear-plate fluid agitation

The laminar flows are taken into account by

Continuity equation

V-(pu) =0, (1)
Momentum equation
du

E-F[)H'Vll: —Vp+
V- (u(Vu + (Vw)") — (V- u)l) +F. (2)

The material balance equation for the species I In the
electrolyte Is calculated by

oc;
a_i + V- (_DiVCi — Zium,iFCdibl + Ciu) — Ri,tot- (3)
The current density i; In the electrolyte Is
n
I = Fz Zi(_Divci — Zium,iFCivd)l) : (4)
i=1

The local current density on the electrode Is related to

Results:
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The simulation
velocity and pressure of
concentration, potential, and current density at
the different phases of the reciprocating cycle.
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Figure 2. Flow velocity for 0 =4 mm
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Figure 3. Tertiary current distributions on the wafer

Conclusions: This paper presented the study of
tertlary current distributions on the wafer In an
Industrial plating cell. The coupled solution of fluid
equations and mass-transport
realized. The calculations were performed for the
different distances between the wafer and shear
plate, which are beneficial to control the current
distributions on the wafer so as to further improve
the quality of the deposited film.

eguations were

the local overvoltage, n» on the electrode, which Is
approximated by a linear expression from the Butler-
Volmer equation at low current density [1,2]
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iy (0, + 0.)2F’
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