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A study on the solder ball shape variation of the Pb-1In alloys on the reflowing with heating rate
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Abstract The Pb-1In solder as preforms was deposited on Si substrate by using a thermal method. During the reflow-
ing process to make solder balls, the behavior of solder balls formation, the migration solder balls, and the intermetallic

compound between the Au layer and In metal were inspected with various heating rates and the use of flux. In the
case of heating rate which increased from 1°C/min to 20'C /min, the formations of solder ball was found to be more fea-

sible. Especially, when the flux was used during the solder ball formation, the Auln intermetallic compound was

formed between the Au top layer of UBM and In metal.
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Fig. 1. The schematic diagram of the UBM, as-deposited solder
and reflowed solder ball.
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Table 1. The SEM/EDS analysis of the thermal-de-
posited Pb-1In solder.

Nominal composition Pb In
Pb-40wt%In 59. 64wt% 40.36wt%
Pb-50wt%]In 49, 38\~ t% 50.62wt%

Fig. 2. The microstructure of the as-deposited solder.
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Fig. 3. The optical micrographs of the reflowed Pb-In solder ball with flux and heating rate. Pb-40wt%In : (a) without flux 1°C/
min, (b) without flux 10°C/min, (c) without flux 20°C/min, (d) with flux 1'C/min, {(e) with flux 10°C /min, (f) with flux 20C /min
Pb-50wt%In (g) with flux 1°C/min, (h) with flux 10°C/min, (i) with flux 20°C/min

Table 2. The surface tension, density and viscosity of the In, Pb

Density Surface Tension(mNm™") Viscosity(mNsm™?)
Pb 10.51(400°C) 465(T = 350C) 0.46(T = 3507C)
In 7.02(164°C) 538.6(T = 350C) 0.30(T = 3507C)
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Fig. 4. The SEM micrographs of reflowed Pb~40wt%!In solder ball with flux and heating rate. without flux : (a)1’C /min, (b)10°C/
min, (¢)20°C /min, with flux : (d)1°C/min, (€)10°C/min, (f)20°C /min.
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Fig. 5. The SEM micrographs and the EDS data of the Auln intermetallic compound. (a) Pb-40wt%In, (b) SEM/EDS analysis, (c),
(d) solder Auln intermetallice compound (100%In)
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Fig. 6. SEM/EDS surface area analysis of the reflowed Pb-
40wt%In solder ball. (a) without flux, (b) with flux
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