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Abstract

The purpose of solder plating on chip external electrode is to provide a proper solderability to chips on
PCB’s. The quantitative or qualitative analysis of solderability has been performed by destructive methods,
reflow or flow. Evidently, the solderability tends to depend on the grain structure which is varied with addi-
tives. Research on the feasibility of employing electrochemical techniques to characterize the solderability of
electroplated fin - lead, with respect to the additives, was non destructively performed. The deposit morphol-
ogy and the polarization behavior of electrolytes containing proprietary additives were evaluated to investi-
gate the soldering degradation. The plated panels from synthetic electrolyte were analyzed according to %
Sn, plating thickness, deposit appearance, grain structure, solderability and cyclic voltammetry.
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Table 1. Concentrations of Primary & Secondary ('S’ company)

Additives Primary
(mg/ £)
Secondary 0 25 50 75 100 1256 | 150
0 No.49 No.1 No.2 No.3 No.4 No.5 No.6
2.5 No.7 No.8 No.9 No.10 No.11 No.12 No.13
5 No.14 No.15 No.16 No.17 No.18 No.19 No.20
7.5 No.21 No.22 No.23 No.24 No.25 No.26 No.27
10 No.28 No0.29 No.30 No.31 No.32 No.33 No.34
12.5 No.35 No.36 No.37 No.38 No.39 No.40 No.41
15 No.42 No.43 No.44 No.45 No.46 No.47 No.48
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Fig. 4. SEM micrographs for Sn-Po plated layer as variations of Primary & Secondary
(@) No.49, (b)No.6, (c)No.42, (d)No.32, (e)No.48 in Table 1.
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Table 2. CVS results

o tlA | s 0 25 50 75 100 125 150
econdary
C 30 10.2 8.3 5.5 5.2 5.6 11.8
0 C/0 - -2.3 -2 - - - -2.3
A -20 -9 -6.1 -3.1 -2.7 -3 -10.7
C 12.5 8.6 9.7 9.2 5.2 4.6 41
2.5 4.1C/0 -2.1 -2.3 -2.6 -2.3 -1.5 -1.6 -
A -12 -6.8 -8.2 -7.3 -2.9 -2.5 -2.6
C 94 9.3 9.6 5.3 44 6.6 42
5 Cc/0 -2.2 -3.6 -2.6 -1.6 -1.8 -1.8 -
A -7.8 -7.3 -8.3 -3.1 -2.8 ~-4.4 2.7
C 11.1 1 11.9 5.5 4.4 4.5 41
7.5 C/0 -2.2 -3.2 -2.8 -1.5 -14 -14 -
A -10.7 -8.6 -109 -3.1 -2.7 -2.7 -2.7
C 12.1 11.1 94 6.2 4.1 5 41
10 C/0 -2.1 -3.4 -2.4 -1.6 - -14 -
A -10.2 -9.2 -1.7 -3.7 -2.7 -2.8 -2.6
C 9/5 9.5 9.5 6.3 4.3 4.7 4.3
12.56 C/0 -2 -2.8 -2.4 -1.9 - -1.3 -
A =7.7 -7 -8.2 -5.3 -2.6 -2.6 -2.7
C 10 9.9 8.3 5.6 4.3 4.4 4.4
15 C/0 -2.1 -2.7 -2.2 -1.5 - - -
A -1.8 -8.2 -6.8 -3 -2.6 -2.7 2.7
C : Cathodic current, C/D . Cross Over, A | Anodic current
Table 3. ZCT results as Primary & Secondary concentrations
Additives .
(mé/ 2) Primary
Secondary 0 25 50 75 100 1256 150
0 49 1 2 3 4 5 6
2.5 7 8 9 10 11 12 13
5 14 15 16 17 18 19 20
7.5 21 22 23 24 25 26 27
10 28 29 30 31 32 33 34
12.5 35 36 37 38 39 40 41
15 42 43 44 45 46 47 48
[]:ZCT > 05%ec [_]: ZCT < 0.59sec
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Table 4. Sn/Po ratio

Seoord Primary | 25 55 75 100 125 150
L* 0 / 85/15 85/15 85/15 88/12 89/11 92/8
2.5 75/25 86/14 86/14 87/13 89/11 87/13 91/9
5 77/23 84/16 87/13 88/12 88/12 86/14 91/9
7.5 73/27 85/15 85/15 86/14 90/10 92/8 91/9
10 75/25 83/17 86/14 89/11 89/11 91/9 92/8
125 76/23 87/13 86/14 88/12 92/8 91/9 93/7
15 76/23 83/17 88/12 90/10 89/11 92/8 92/8
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