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Practical use of lead-free reflow soldering industrial method
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Recent years have seen an increase in products using lead-free solder, especially those of domestic appliance manufac-
turers. Meanwhile automobile manufacturers have brought out specific guidelines for switching to lead-free solder, with
an eye to European Union directives such as ELV and WEEE.

Thus the switch to lead-free solder looks set to speed up in various products.For in-vehicle equipment however,
bringing the lead-free reflow method into practical use came up against the need to meet in-vehicle reliability require-
ments in terms of temperature, humidity thermal shock, etc. This has been a factor retarding the application of lead-free
soldering to in-vehicle equipment.

For some time our company has been conducting technology development for practical use of lead-free solder,and
last year we launched lead-free technology onto the commercial market in our navigation products, abreast of our rivals.

This paper presents the materials development, parts selection, reflow condition management and other aspects
involved in bringing the lead-free reflow method into practical use.
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Fig.1 Schedule for practical use of lead-free solder
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Fig.2 Process board with reflow soldering on both sides
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Table 1 Properties of various lead-free alloys

. ooooooo oo
Sn-Ag | Sn-Ag-Cu | Sn-Cu | Sn-Zn | Sn-Pb
oo@) 221 | 21600220 | 227 199 183
oooo
410 533 309 455 56
(N/mm2)
00 (%) 58 46 45 40 56
oooo
43.2 416 328 53 258
(GPa)
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Table 2 Flux composition table of lead-free solder paste
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Fig.3 Relationship of wetting time and activator
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Fig.4 Volatility characteristics of newly-developed solvent
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Fig.5 Soldering quality of lead-free solder paste
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Fig.6 Performance of continuous printing
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Fig.7 Thermal shock resistances of flux residues
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(b) Insulation resistance test result
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(a) Low temperature recovery experiment result
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Fig.8 Reliability of flux material
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Fig.9 Images of structures at various melt temperatures
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Fig.10 Joint strength at various melt temperatures
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Fig.11 Management of reflow profile
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Fig.12 Effect of reflow profile on voids
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Fig.13 Improvement of tombstone via land design
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Fig.14 Effects of print gap and mounting gap on tombstone
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Table 3 Compatibility of lead-free solder with part plating
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Fig.16 Part size versus percentage of clacks
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Table 4 Results of investigation of solder paste deterioration
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Table 5 Compatibility when soldering is performed with differing alloys
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Fig.17 Examples of troubles when soldering is performed with differing alloys
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