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Abstract

From the issue of the WEEE/RoHS directive for earth environmental protection, there has been an increase of
products using lead-free solder centered on household electronics manufacturers. There is a transition towards
lead-free solder in -vehicle products as well, following the issue of the European ELV directive.

With the reflow soldering process, lead-free solder had been proceeding toward practical use in navigation
products for auto manufactures since 2003, and lead-free solder in vehicle-control products were adopted in 2004.
Now that we have succeeded in introducing completely lead-free products into the market including their flow
process.

In order to ensure reliability of in-vehicle products, the establishment of soldering process that corresponds for
lead-free, component selection, evaluation/conversion, and design requirements are needed. Therefore, this docu-
ment introduces the working system and problem solving solution in these respects.
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Fig.1 Various regulations regarding environmental protection
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Fig.2 Schedule for practical use of lead-free solder

9 oo0o0oo0oo )

oOooooboOoOdsn-AgCudO0D0OOOOSnPOOOOO
ggboooboobooboobooboobobboobo

48

gboobobobob” oobooooooooooooo
gooobooboboobooboooboboooboooo
gbobooboobobooboobooobobooboobooo
goboobooboobooboobooobobooobooon
goboobobooboobooboooooboobooboobo

g30dbobobobobobobobobobob
gbobooboobobooboobooobobooboobooo

ooooooooo
BAEBS
(THD)

\J (S AT B

VI7a—RRAERFITIE

TV MR IR
(PWB. PCB)

I20—FAERITIE
AR ENYMEE
fAgHh

T AT B

0-3 0D00O0ooooooooooooobooooon
Fig.3 Technical evaluation issues for mass-producing lead-free products
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Fig.4 Project organization for lead-free component transition
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Table 1 Compatibility problem with component terminal plating
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Fig.5 Search example of the component information system
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Fig.6 Problems in lead-free flow soldering
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Fig.7 Relationship of flow up fillet and amount of copper erosion.
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Fig.8 Problem example in through hole soldering
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Fig.9 Whisker initiation zone
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Fig.10 Whisker initiation mechanism and measures
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Fig.11 FTA for the strength reduction of the component solder joint
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Fig.13 Meniscograph measurement example®
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Fig.14 Search example of defect of soldering by plating
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Fig.16 Flow chart of basis of selection map for QFP
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Fig.17 Simulation model and cross section
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Fig.18 Circuit board thermal history and insulation reliability result
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Fig.19 Condition of migration occurrence
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Fig.20 Comparison of major characteristics with conventional
lead-free materials.
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