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ABSTRACT Specific non-wetting lines with a definite width of 200 ym were prepared on copper
substrates. The dewetting of SnAgCu lead—free liquids on the non—wetting line was observed and
recorded in situ during the reflow of the samples. It was found that the shapes of the solder liquids
varied with the height of the printed solder paste. As the height decreased from 950 um, the separation
length of the liquid along the non-wetting line was elongated gradually. For the solder paste with a

height of 350 pm, the liquid sphere cap was completely separated by the non—wetting line.

The

dependence of the critical height of the solder liquid on the width of non-wetting line was proposed
based on interfacial energy minimization. The experiment agreed with the critical height for a 200 pm
non-wetting line calculated accordingly. These results gave a clear hint on the origin of solder bridging.
KEY WORDS lead—free solder, solder bridge, wetting, dewetting
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Fig.1 Schematic drawing of the equipment for the in situ

observation of reflowing process
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Fig.2 Morphologies of the solder paste after the template released (a) and the solder liquid separated by the

non-wetting line after reflowing of the paste with 350 pm in thickness (b)
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Fig.3 Morphologies of the separated solder liquid during the reflow of the solder paste on a 200 pm non—wetting
line, the heights of the printed solder paste were 950 pm (a), 650 pm (b) and 350 um (c)
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Table 1 Dimensions of the liquid sphere cap separated or par-

tially separated for different heights of solder paste

hs
hs, pm Why, MM d, mm hsc, pm hpe, pm

950 4.07 5.93 844 403
750 3.35 5.77 708 374
650 2.94 5.75 621 357
550 2.54 5.72 533 329
450 2.13 5.75 433 293
350 - 5.75 334 -

Note: Symbol meanings see Fig.5
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Fig.4 Schematic plain shape for a solder liquid before (a)
and after (b) dewetting on a non—wetting line (1, 2,
3, 4 represent flux, solder liquid, copper substrate
and non—wetting line, respectively. W and H denote
the width of the non—wetting line and the thickness
of the solder liquid, respectively)
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Fig.5 Schematic plain geometry of side view of a separated
sphere cap (the height of the sphere cap is denoted
by hsc, the width of the bridge and the height at
the edge of the bridge are indicated by wy, and hpe,

respectively)
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