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EXECUTIVE SUMMARY:

The purpose of the Pb-Free Electronics Risk Management (PERM) Consortium (formerly known as LEAP) is to provide overarching leadership and coordination of Pb-free electronics risk management activities for the government and industry aerospace and defense communities.  The goal is to better respond to the long term challenges of Pb-free solders and finishes over a systems life cycle.

The PERM Consortium addresses executive leadership, communications, research coordination, standards, training, advocacy, supply chain, and international cooperation through dedicated task teams and advisory groups.  Sentence about each key focus areas (pulled from the team charter)
The PERM Consortium is chartered by the Aerospace Industries Association (AIA) and includes support from DoD, DoE, Army, Air Force, Navy, FAA, NASA, and industry.

For further information see www.aia.xxx or contact xxx xxxxxx at xxx-xxx-xxxx.
Evolving out of previous efforts of the AIA-AMC-GEIA Lead-free Electronics in Aerospace Project (LEAP) WG and DoD’s Executive Lead Free Integrated Process Team (ELF) IPT, the PERM Consortium provides a more formal organization to meet the needs of an expanding membership and a growing number of tasks as well as to establish a more effective and coordinated interface with senior DoD and industry leaders for the purpose of developing, promulgating and implementing sound Pb-free policies. 

Aerospace & Defense Pb-Free Electronics Risk Management (PERM) Consortium:

BACKGROUND:

For over fifty years, the electronics industry has relied on Tin-Lead (SnPb) solder as the primary means of interconnection between electronic devices. The reliability of SnPb interconnections is well known, well studied, and well documented. The European Union’s (EU) Restriction of Hazardous Substance (RoHS) directive and other international and domestic mandates to eliminate materials deemed hazardous has forced the electronics industry to adopt solders free of Lead (Pb).  While aerospace electronics are considered exempt for these Pb-free imperatives, the reality is that the consumer market drives the electronics industry, not the military. To remain competitive electronics companies and their suppliers worldwide must change to solders and materials compatible with Pb-free assembly.  Electronics for high reliability applications, such as the military and aerospace, rely heavily on commercial piece parts, and, in some cases, circuit boards, assemblies, and equipment, the majority of which have been or will transition to Pb-free.  The aerospace and high-performance electronics industries draw upon the same supply chain for electronic components and materials as does the broader population of electronics manufacturers.  This large volume of consumer application materials and components purchased by commercial manufacturers greatly exceeds that purchased for aerospace use.  Not surprisingly, suppliers focus their attention on the needs of their volume customers, most of whom necessarily demand RoHS compliance in order to enter/preserve European markets.  Existing, legacy products are sometimes supplied in two forms, but usually only temporarily before converting to the single RoHS-compliant version.  New products are being introduced exclusively in RoHS-compliant (Pb-free) form.

The Global Electronics Supply Chain
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Avionics, military electronics, and other high reliability electronic applications differ in significant ways from the vast majority of commercial and consumer electronic applications.  Field environments often include extreme conditions: extreme climates, high-altitude, high levels of shock and vibration, underwater exposure, and the extremes of space.  Product lifetimes are often measured in decades, rather than in years.  Significantly, maintenance and repair activities are routinely performed down to replacing individual components on circuit cards.  These maintenance and repair activities often occur many years after initial manufacture, at varied and distant locations, and under the control of agencies not always under control by the OEM.  Finally, failure of the equipment to perform may have dire consequences.  Based on the scientific information available today, there are increased reliability risks by using Pb-free in high performance electronics.  These risks include the spontaneous formation of tin whiskers from pure tin (Sn) finishes, reduced Pb-free solder joint integrity, reduced reliability by cross-contamination between the different alloys, and the potential damage from higher Pb-free processing temperature.

Most of the principal stakeholders in the exempted industries realize the challenge posed by these issues.  It is also recognized that consensus on common approaches will provide significant savings for the entire industry, as compared to the pursuit of divergent approaches.

RESPONSE:
In 2004 shared concerns regarding the impact of lead-free technology on aerospace electronics have prompt the formation of the Lead-free in Aerospace Project- Working Group (LEAP-WG).  (mention ELF) This group was jointly sponsored by the Aerospace Industries Association (AIA), Avionics Maintenance Conference (AMC), and the Government Electronics and Information Technology Association (GEIA).  It was an international working group which included active members from North America and Europe.  Represented among the membership were most of the world's major aircraft manufacturers and defense contractors, many mid-tier suppliers, and relevant governmental/customer organizations.  The group worked from 2004 through early 2009 to develop a set of documents that provide guidelines and standard practices in meeting the challenges of Pb-free that are acceptable for use across our industry.  These documents are being issued initially in the United States by the GEIA (now under the Technology Association of America (TAA)), and then submitted to the International Electrotechnical Commission (IEC) for adoption globally.
As of August 2009 there are seven standards and handbooks that have been issued by GEIA (now TAA), with one additional document still in progress and another under consideration.  A list of each of these documents is provided below.  Note that it is the intent of all the GEIA-0005 series of documents to work in concert with other published lead-free documents; and to address issues unique to, and within the control of, aerospace and other high performance electronics.
· GEIA-STD-0005-1   Performance Standard for Aerospace and High Performance Electronic Systems Containing Lead-free Solder 

· GEIA-STD-0005-2   Standard for Mitigating the Effects of Tin in Aerospace and High Performance Electronic Systems

· GEIA-HB-0005-1   Program Management / Systems Engineering Guidelines for Managing the Transition to Lead-free Electronics

· GEIA-HB-0005-2   Technical Guidelines for Aerospace and High Performance Electronic Systems Containing Lead-free Solder

· GEIA-STD-0005-3   Performance Testing for Aerospace and High Performance Electronics Containing Lead-free Solder and Finishes

· GEIA-HB-0005-3   Rework and Repair Handbook To Address the Implications of Lead-Free Electronics and Mixed Assemblies in Aerospace and High Performance Electronic Systems

· GEIA-HB-0005-4   Impact of Lead-Free Solder on Aerospace Electronic System Reliability and Safety Analysis

This LEAP WG and Executive Lead Free IPT have now evolved into the PERM Consortium to provide a more formal organization to meet the needs of an expanding membership and a growing number of tasks as well as to establish a more effective and coordinated interface with senior DoD and industry leaders for the purpose of developing, promulgating and implementing sound lead free policies. The goal is to better respond to the long term challenge of Pb-free solders and finishes.
(Executive summary last paragraph)

Pb-Free Electronics Risk Management (PERM) Consortium:
The purpose of the PERM is to provide overarching executive leadership and coordination of Pb-free electronics risk management activities for the government and industry, aerospace and defense community.  The scope and expected results are:

· Responsible for the long-term overall aerospace and defense strategy and tactics to effectively deal with the Pb-free electronics issues

· Expected result:  A coordinated risk management approach for the industry transition to Pb-free electronics

· Desired end state:  As a minimum, systems containing lead-free technology must maintain the performance, reliability, and safety characteristics required in aerospace-defense electronics.
Revert to paragraph style with 8 short paragraphs management and 7 boxes.
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SUMMARY:

With the goal of responding to the long term challenge of Pb-free solders and finishes, the Pb-Free Electronics Risk Management (PERM) Consortium provides overarching leadership and coordination of Pb-free electronics risk management activities for the government and industry aerospace and defense communities.  Evolving out of previous government/industry efforts, the PERM Consortium provides a forum for executive leadership, communications, research coordination, standards, training, advocacy, supply chain, and international cooperation through dedicated task teams and advisory groups.  The PERM Consortium is chartered by the Aerospace Industries Association (AIA) and includes support from DoD, DoE, FAA, NASA, and industry.  For further information see www.aia.xxx or contact xxx xxxxxx at xxx-xxx-xxxx.
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