IPC-WP-009

A Summary of Tin Whisker
Research References

March 2009

A white paper report developed by /PC

Association Connecting Electronics Industries

/-’Pc(@ Documents

Document Sharing Hub
Copyright IPC-Association Connecting Electronics Industries
Provided by IHS under license with IPC

Licensee=Sandia National Lab/5932237100, User=sam, albert
No reproduction or networking permitted without license from IHS Not for Resale, 05/28/2014 10:51:17 MDT
Full document details: IPC WP-009 2009


http://www.avadocuments.com/doc/ipc-wp-009-2009
http://www.avadocuments.com/doc/ipc-wp-009-2009

The Principles of  In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of

Standardization Standardization as a guiding principle of IPC’s standardization efforts.
Standards Should: Standards Should Not:
* Show relationship to Design for Manufacturability e Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
* Minimize time to market * Keep people out
* Contain simple (simplified) language * Increase cycle time
* Just include spec information * Tell you how to make something
* Focus on end product performance * Contain anything that cannot
* Include a feedback system on use and be defended with data

problems for future improvement

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment of products, and assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Existence of such Standards and Publications shall not in
any respect preclude any member or nonmember of IPC from manufacturing or selling products
not conforming to such Standards and Publication, nor shall the existence of such Standards and
Publications preclude their voluntary use by those other than IPC members, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such action, IPC does not assume
any liability to any patent owner, nor do they assume any obligation whatever to parties adopting
the Recommended Standard or Publication. Users are also wholly responsible for protecting them-
selves against all claims of liabilities for patent infringement.

IPC Position It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
Statement on of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
Specification When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC

Revision Change  that the use of the new revision as part of an existing relationship is not automatic unless required
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Why is there Your purchase of this document contributes to the ongoing development of new and updated industry
a charge for standards and publications. Standards allow manufacturers, customers, and suppliers to understand
this document? one another better. Standards allow manufacturers greater efficiencies when they can set up their

processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the standards
and publications development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and par-
ticipates in committee activities, typesets and circulates document drafts, and follows all necessary
procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low to allow as many companies as possible to participate.
Therefore, the standards and publications revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards and
publications, why not take advantage of this and the many other benefits of [IPC membership as
well? For more information on membership in IPC, please visit www.ipc.org or call 847/597-2872.

Thank you for your continued support.
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A Summary of Tin Whisker Resear ch References
David Hillman and Doug Pauls, Rockwell Collins

ABSTRACT

As most of the world converts to lead-free manufacturing, the concern over tin whiskers as areliability hazard
has grown due to the emergence of pure tin as a dominate component surface finish. A significant amount of
research on tin whisker formation and tin whisker mitigating strategies has been performed in both commercial
and defense industries. David Pinsky [11] summarizes the concern well:

Whiskers are elongated single crystals of pure tin that have been reported to grow to more than 10 mm[0.250
in] in length (though they are more typically 1 mmor less) and from 0.3 to 10 um[11.8 to 393.7 pin] in
diameter (typically 1.0 -3.0 um[39.4 — 118 puin] ). Whiskers grow spontaneously without an applied electric
field or moisture (unlike dendrites) and independent of atmospheric pressure (they grow in vacuum). Whiskers
may be straight, kinked, hooked, or forked and some are reported to be hollow. Their outer surfaces are usually
striated. Whiskers can grow in nonfilament types which are sometimes called lumps or flowers. Whisker growth
may begin soon after plating. However, initiation of growth may also take years. The unpredictable nature of
whisker incubation and subsequent growth is of particular concern to systems requiring long term, reliable
operation.

Thisworking paper is asummary of the predominant research on tin whiskers as of September, 2008.
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