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European Commission
DG Environment, Unit G4
Consultation Directive 2002/95/EC
B- 1049 Brussels, Belgium

July 2, 2004

Stakeholder consultation on the possible amendment of the Annex of
Directive 2002/95/EC

Dear Dr. Klingbeil,

Intel appreciates the opportunity to comment on amendments to the Annex of Directive
2002/95/EC per the stakeholder consultation process initiated by DG Environment. In
particular, we wish to provide comments in response to the questions posed by the Commission
in Section 4 of the Stakeholder Consultation Document - Stakeholder consultation on the
possible amendment of the Annex of Directive 2002/95/EC.

In section 4 of the consultation document, the Commission asks for inputs on 13 separate
exemption proposals. Intel is replying to four of these proposals (#3, #9, #10, and #11). Three
of the exemption proposals are specifically relevant to semiconductor manufacturing (#9, #10,
#11). Although on the surface, the three exemption proposals may appear to overlap, each
proposal addresses a unique technical challenge to achieving lead-free semiconductor devices.
Attached to this letter is a detailed explanation of the technical need for exemption proposals
#10 and #11. These same technical explanations were submitted to the TAC in November
2003 by the American Electronics Association of Europe (AeA Europe)

Below is our response to the Commission's questions for exemption proposals (#3, #9, #10, and
#11 ):

3) Lead in solders for servers, storage and storage array systems, network infrastructure
equipment for switching, signalling, transmission as well as network management for
telecommunications (with a view to setting a specific time limit for this exemption):

Q. Do feasible substitutes currently exist in an industrial and/or commercial scale?
A. No. Feasible substitutes do not currently exist for broadly replacing lead-based
solders in server and network infrastructure equipment. Each of the lead-free solder
substitutes that are being evaluated have numerous known reliability risks. Much of the
needed reliability data for servers will come from analyzing the field performance of other
simpler, non-mission critical lead-free electronic products, such as desktop and
notebook PCs, which will be introduced by July 2006. In addition, industry has
developed a proposed definition of "server" to encompass the unique technical and
functional design characteristics of servers. More details, including the proposed server
definition, are found in the AEA-Europe Lead Solder Manual which is referenced in
Attachment 1.

Q. Do any restrictions apply to such substitutes?
A. For the substitutes under evaluation (Sn/Ag/Cu, Sn/Cu, etc), there are no known legal
restrictions that apply. Many potential technical challenges must still be met.



Q. What are the costs and benefits and advantages and disadvantages of such
substitutes?
A. The leading lead-free solder candidates for server and network infrastructure
equipment applications have not yet been tested adequately to ensure that they meet
the stringent reliability requirements to enable organizations such as hospitals,
municipalities, airports, banks and other large and small businesses to operate without
interruption.

9) Lead in solders consisting of more than two elements for the connection between the pins
and the package of microprocessors with a lead content of more than 85% in proportion to the
tin/lead content (exemption until 2010).

Q. Do feasible substitutes currently exist in an industrial and/or commercial scale?
A. Yes, feasible substitutes exist for some microprocessors and have been used on a
commercial scale for several years. For example, tin/antimony alloys have been used
as a lead-free substitute. However, there may be applications where such lead-free
substitutes are not available.

Q. Do any restrictions apply to such substitutes?
A. No, to the best our knowledge, no restrictions apply to the use of these substitutes.

Q. What are the costs and benefits and advantages and disadvantages of such
substitutes?
A. Substitutes such as tin/antimony have proven both reliable and cost effective for use
in some microprocessors. However, there may be select applications where this is not
the case.

10) Lead in high melting point type solders (i.e. tin-lead solder alloys containing more than 85%
lead) and any lower melting temperature solder required to be used with high melting
temperature solder to complete a viable electrical connection.

Q. Do feasible substitutes currently exist in an industrial and/or commercial scale?
A. No. Feasible substitutes do not currently exist for this unique application. Industry
continues to explore lead-free alternatives for attaching high melting point solders, but to
date, all attempts have proved unreliable. Industry R&D activities have developed lead-
free prototype solutions in the lab, but these solutions have proved to have significant
quality and reliability issues when used in field testing. Attachment 1 contains additional
technical justification for why this exemption is critical to the semiconductor industry.

Q. Do any restrictions apply to such substitutes?
A. There are no current substitutes. For the substitutes under evaluation, there are no
known legal restrictions that apply. Many technical challenges must still be overcome,
however.

Q. What are the costs and benefits and advantages and disadvantages of such
substitutes?
A. Substitutes that are under evaluation have mechanical properties that require
development of more complex assembly processes. Even with the experimental, more
complex assembly processes, the reliability of the lead-free solders in this application
has not been demonstrated. If these substitutes prove reliable, new manufacturing
equipment would likely be required, adding cost.

11) Lead in solders to complete a viable electrical connection internal to certain integrated
circuit packages (flip chips) (exemption until 2010).



A. No. Feasible'substitutes do not currently exist. Industrycontinues to explore lead-
free alternatives for flipchip applications, but to date all attempts have proved unreliable.
Industry R&D activities have developed lead-free flip-chip solutions in the lab, but these
solutions have proved to have significant quality and reliability issues when used in field
testing. Attachment 1 contains additional technical justification for why this exemption is
critical to the semiconductor industry.

Q. Do any restrictions apply to such substitutes?
A. There are no current substitutes. For the substitutes under evaluation, there are no
known legal restrictions that apply. Many technical challenges must still be overcome,
however.

Q. What are the costs and benefits and advantages and disadvantages of such
substitutes?
A. Substitutes that are under evaluation have mechanical properties that require
development of more complex assembly processes. Even with the experimental, more
complex assembly processes, the reliability of the lead-free solders in this application
has not been demonstrated. If these substitutes prove reliable, new manufacturing
equipment would likely be required, adding cost.

Based on Intel's analysis, exemption proposals #3, #10, and #11 are absolutely necessary for
the manufacture of future IT products and semiconductor devices. Intel appreciates the
opportunity to comment on these important exemption requests for the semiconductor industry.
If there are any questions concerning this input or if more detail is needed, please do not
hesitate to contact us. We look forward to our continued cooperation in the ongoing technical
adaptation process, implementation and review of Directive 2002/95/EC.

Yours sincerely,

~ A-_~
Todd A. Brady
Manager, Product Ecology Programs
Corporate Product Regulations
todd.a.bradv@intel.com

Julian Lageard
Government Affairs Manager (Environment,

Health & Safety),
Europe, Middle East & Africa
iulian.laQeard@intel.com

Enc: (1) - Excerpts from the AeA Europe Lead Solder Manual



Annex l' - Excerpts from the AEA-Europe Lead Solder Manual

The following excerpts from the AEA-Europe Lead Solder Manual (submitted to the TAC in
November 2003) outline the technical justification for exemption proposals #10 and #11. The
full AEA-Europe Lead Solder Manual is available online at:
http://www.aeanet.ora/Forums/AeAEurope Leadsoldermanual REVISED 3Nov03 final.pdf

Exemption Proposal #10

5.2. Clarification for an exemption for a high melting temperature type solder
One common application using high melting temperature solders is found in the internal solder
joints of certain components. During the component manufacturing process, lead solder bumps
(>85% lead) are connected to the bond pads (circuitry) of the chip. The chip is the silicon
circuitry that makes up the "brain" of the semiconductor. The high melting point tin-lead alloy
has high electrical conductivity and has unique mechanical properties that make the material
malleable and better able to withstand both temperature and physical stress. Such properties
ensure fewer defects during manufacturing and high reliability throughout the life of the
component.

The chip with the high melting point lead solder bumps must then be attached to the substrate
(semiconductor package) as a semiconductor device. The substrate, however, cannot withstand
elevated temperatures. Therefore, the chip with high melting point lead solder bumps is attached
to the substrate circuitry by using a very small amount of lower temperature tin-lead solder alloy.
The resulting solder joint is a mixture of the high and lower melting point -lead solders,
consisting of approximately 65-80% lead. A graphic description of the chip, substrate (package)
and resulting solder joint is shown in Annex 1 of the AEA-Europe Lead Solder Manual (link
above ).

As the diagrams in the annex illustrate, the solder joint in the applications at issue is composed of
a small amount of high melting point solder « 0.1 mg) with an even smaller amount of lower
melting point solder « 0.03 mg). Viable lead-free solutions are currently not available to attach
the chip with high temperature solder bumps to the package substrate. This is due to the
technical properties of the lead-free solders, which are stiff and cause stress on the chip circuitry.
These stresses cause failures to the circuitry of the chip, creating a non-functioning
semiconductor. Research continues in this area, but for the foreseeable future lead-free solutions
are not available and may never be available.

Key conclusions and recommendations
Accordingly, our industry has a critical need for the exemption of lead in high melting
temperature type solders. We request that the exemption language be modified, as presented
above, to make it clear that these very small amounts of lower melting temperature solder used in
conjunction with high melting temperature solder are also exempt. Otherwise, for specific
applications, the exemption as currently drafted will not be useful nor fulfill what we believe was
its original intent.

Proposed Clarification:
Add the following wording to the existing exemption as follows:

Lead in high melting temperature type solders (i.e. tin-lead solder alloys containing more than
85% lead) and any lower melting temperature solder required to be used with high melting
temperature solder to complete a viable electrical connection.




