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Having become CF-free in May 1993, Sanyo Denki then
came up with "Lead-Free soldering technology" as the next
target in our efforts to establish environment compatibil-
ity technology.

The Environment Control Committee's Chemical Sub-
stances Emission Control Sub committee, which was
brought into existence April 2000, approved the "Lead-
Free soldering technology" officially as an issue to be ad-
dressed when we started working toward establishing
such a technology.

This article describes the "Lead-Free soldering technol-
ogy" we are currently working on with a great emphasis as
an example of the environment compatibility technology
for servo systems.
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"Solder" used on electrical/electronic products is said to
be harmful to human bodies in the following way.
Electric/electronic products disposed of and buried at the
end of their service life
� Acid rain increased due to polluted atmosphere
� "Lead," which accounts for 37% of solder, diffuses into

acid rain
� Lead pollutes ground water and rivers/lakes
� Lead in the food chain or drinking water finds its way

into the human body � Builds up in the human bod-
ies

� Lead damages human organs (Lowered IQ, etc.)

Following is the description of the action being taken to
regulate the Lead used for electric/electronic products to
reduce the Lead’s hazardous effects.
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The actions being taken by public organizations to control
Lead contained in solder are as follows:
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The EU directive on waste electrical/electronic equip-
ment (WEEE Note (1))
� Jan. 2006 The use of Lead in electronic equipment

will be banned (draft).
--- At the final voting at EU Parliament the directive is

expected to take effect in 2002.
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A bill to ban the use of solder containing 0.1% or more of
Lead (exempting the electronic equipment industry) was
tabled but failed to be written into law in 1990.

Since then no action has been taken to control the use of
solder.

But in response to the action being taken in Europe and
Japan, NEMI Task Force (Note 2) is developing Lead-Free
mounting technology in order to introduce the total ban on
the use of Lead in 2004.
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Amendment to the directive on the disposal of waste
materials in June 1998
� Restriction was imposed on disposal of Lead-

containing waste materials at disposal site
Consumer Electronic Product Recycle Act came into ef-

fect in April 2001.
� Control on waste Lead was tightened
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Table 1 is the major manufacturers' schedule for Tran-
sition to Lead-Free Production.

The typical schedule for transition to the complete
Lead-Free soldering is as follows:

(1) 1st step
Solder used in all in-house manufacturing processes

will be Lead-Free
� By April 2002 to March, 2003
(2) 2nd step

Leads (plated electrodes) on purchased parts will be
Lead-Free
(3) 3rd step

Solder used inside purchased parts will be Lead-Free
� By January 2004
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In step with the worldwide approach toward Lead
regulation, and major manufacturers' schedule for Transi-
tion to Lead-Free Production, Sanyo Denki drew up its
own schedule in January 2000 and finalized it in April
2000.

(1) 1st step
Solder used in all in-house manufacturing processes

will be Lead-Free
� To be implemented for the soldering process to be

launched in April 2002.
(2) 2nd step

All purchased parts (plated electrodes and internal sol-
dering) will be Lead-Free
� Target is to have more than 95% of purchased parts

Lead-Free by January 2004
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Table 2 above lists the solder alloy compositions, and
the properties of each Lead-Free solder alloy. Except for
some conventionally used high-temperature or low-
temperature Lead-Free soldering materials, nothing has
yet been standardized about Lead-Free soldering.

Table 3 summarizes the types of Lead-Free solder and
their advantages and disadvantages as published by vari-
ous Lead-Free projects or research organizations.
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The alloy compositions of Lead-Free solder recommend-
ed by the institutions in industrial countries are shown in
Table 4. Sn-Ag-Cu based alloys are now becoming domi-
nant as soldering does not weaken the boundary surfaces
even if the component is plated with 63Sn-37Pb (Lead-
carrying eutectic solder).
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