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Lead-Free Solder Technologies for Electronic and Electric Apparatus
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Toshiba began the application of lead-free solder to products from the year 2000 based on a lead reduction policy under the
company's third voluntary plan. Three alloy systems (Sn-Ag, Sn-Zn, and Sn-Cu) are promising materials for lead-free solder.
These solders are to be used according to the soldering process, manufacturing infrastructure, and guarantee level of product

reliability.

As Sn-Ag solder provides excellent soldering, joint reliability, and handling in operation, it has already been applied to the mass-
production of several household electric appliances.  Sn-Zn solder has been applied to products with selected surface treatments of
circuit boards and parts, and to reflow soldering with controlled temperature and humidity in printing.
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Basic approach for lead-free products
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Compositions of lead-free solders in each process
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Cross sections of quad flat package (QFP) solder joints using Sn-Zn
solder paste
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Changes in solder joint peeling strength with number of thermal
cycles
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Appearance of lead-free solder joints
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Effect of Pb content on fillet lifting rate
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Cross sections of dual in-line package
(DIP) solder joints after thermal cycle test
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Fatigue properties of lead-free solders
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Life predictions and cross sections of QFP solder joints
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