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Effect of a Reciprocating Paddle on the Electrodeposit
Uniformity of Patterned Cathodes
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Abstract A numerical simulation based on the finite element method is used to investigate the effect of a
reciprocal paddle on the uniformity of deposition rates at a patterned electrode. The calculated deposition rates
agreed well with the measured values. The influences of the paddle velocity, the gap between cathodes and
paddles, anode size and the distance between the anode and cathode have been studied. The optimum
conditions on the paddle and geometric factors for electrodeposit uniformity could be obtained.
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Fig. 1. A schematic drawing of the apparatus. 1.anode,
2.cathode plate, 3.cathode, 4.paddle.
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Table 1. Base conditions for calculations.

Variable Value
Length and width of bath 50 cm X 40 cm
Distance between anode and cathode 10 cm

Length and width of anode and 15.5 cm X 8.7 em

cathode

gzgtrlzzt;veen cathode and auxiliary 0.4 cm
Width of auxiliary electrode lem
Gap between paddle and cathode 0.2cm
Linear paddle velocity 20 cm/sec
Bath temperature (T) 298 K

Anode, cahode and auxiliary

electrode potential (y/,) 13V, 0V and OV

Concentration of copper ion 02M
Underrelaxation factor (f3) 0.05
0.946 mA/cm?

Exchange current density (i) [present study]

Cathodic transfer coefficient (o) 0.18 [present study]

0.0112 S/cm
[present study]

0.0112 cm?s [ref. 9]
(Sc=v/D=1166)

0.67 [ref. 6]

Electrolyte conductivity(k)

Kinematic viscosity of electrolyte (v)

Y (in eq. (14) )
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Fig. 3. Comparisions between the measured and calculated heights of the deposit.
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Fig. 5. The effect of the paddle velocity on the deposition rate. {a) 5 cm/sec. (b) 10 cm/sec.
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