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Abstract

Patterned Substrates with the Auxiliary Electrode

Based on the potential-theory model for secondary current distribution, we could predict the thickness
distributions of electroplating on patterned substrates with the different size of the auxiliary electrode. The
substrates contain lithographic patterns at each sample geometry. Each sample geometry had different cur-
rent distribution at the same condition except the size of the auxiliary electrodes. The size effect of the

auxiliary electrode on thickness distribution of electrodeposition on patterned electrode was investigated in

a series of experiments. Copper was galvanostatically deposited from an acid-sulfate solution in a recipro-

cating paddle cell. The thickness distributions of the workpiece scale measured by profilometry across the
specimen were in good agreement with the current distribution predicted by boundary element method.
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Table 2. Pretreatment Procedure when Electro-
plating Cu on Patterned Electrode

) Temperature and
Composition ]
Time
1st Acid |FRX 35mé/] 35C
Clean 5min
Soft H,SO, : 89.7m¢/1
Etching |H.0, : 50mé/1 25T
L G13 : 5m¢/ 10sec
2nd Acid |H.SO, : 100m¢/1 25T
| Clean 3~b5min
Table 3. The Composition of Cu Bath
a Electroplating Solution Composition
CuSO.5HLO 1200 8/ ¢
H.S0, 1 25 mf/ ¢ (=180mS/cm)
NaCl : 100 mg/ ¢
Cuprasol : 1.6m¢/ ¢ (Initial)
L : 0.8 mé/ ¢ (Maintenance)
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Table 4. Comparison of uniformity factor at the
edge of the electrode between the
calulated and experimental data for the
conductivity of 180 mS/cm and the cur-
rent density of 10 mA/cm?

l"j]ﬁ(ij A9RAT | ARER | LRE (%)
0.01 1.21 1.20 0.74
0.18 1.07 1.11 3.14
0.30 1.02 101 1.06
0.50 0.98 0.97 1.29
0.70 0.95 0.94 1.82
1.50 0.90 0.90 0.06
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