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Response to NIPP-NPP-2009-051R1
From: Joe Smetana, Alcatel-Lucent

I'm very familiar with the NASA whisker site - and have even contributed to it...

NIPP-NPP-2009-051R1 is correct in that the only method that has a long-term proven track record of preventing Sn whisker growth is addition of Pb to Sn (although I CAN show you photos of Whiskers growing from SnPb - these are VERY rare). Virtually every other technique for mitigating Sn whiskers can be shown in at least 1 test (if not more) to have grown Sn whiskers and in some cases to be ineffective. I disagree with the statement that whisker growth is "inevitable" - although given enough time and/or certain environmental conditions, it might be considered "probable" - but how useful or even accurate is this to the Telecom industry? Are short-term tests "meaningless"? If your intent is to "prove" that whiskers do or don't grow, then I would agree, however this is NOT the intent of JESD-201 testing. The testing is to evaluate the Propensity of a finish to grow whiskers (and we do have plenty of data that suggests the test conditions do effectively achieve that) AND to determine if the combination of tin finish and mitigation practice is sufficiently adequate to reduce the propensity of the finish to grow whiskers. The testing does not stand alone, nor does the mitigation practice(s). But we've clearly seen if the mitigation practices are not done correctly, the tested finishes will fail this testing, and if they are and the plating process is good, that they will pass this testing. It’s not perfect by any means but it is the best compromise we've been able to get with the industry on a complex phenomenon that has been studied for 50 years without a PROVEN theory of whisker growth. (I personally am the published author of one of the few theories of whisker growth that has not been disproven.)

In any case, none of this negates the following:

1) We, as an industry, don't have a choice but to use Pb-free finishes on components. Unlike the DOD/Military-Aerospace/NASA the added costs of re-tinning and/or buying custom parts is not an option in our business. Additionally, although our products are high reliability - they in general are not life supporting nor critical to the extent (for example) a satellite might be where a failure cannot be replaced. We use redundancy in many of our systems to minimize any service interruptions. 

2) The industry has taken major steps to greatly reduce (not eliminate) the risk of tin whiskers on Sn finishes. I personally have participated and in a number of cases have led these activities. And they have been very successful in actually changing what the industry does. Sn finished ICs (for example) today ALL use post plating annealing to mitigate tin whisker growth. We have data that clearly shows the benefits of this mitigation. However, again, it significantly reduces and/or delays the risk of tin whiskers, but there are no guarantees that whisker won't still grow. This is clearly stated in JESD-201, JEP-002, and JESD22A121 documents.


a) There is both test data, scientific analysis, and phenomenological explanations why the whisker mitigation practices required reduce (again - don't eliminate) the risk of whisker growth


b) Just because we can find exceptions for mitigation practices that still grew whiskers does not negate that these mitigation practices reduce whisker growth in general compared to not using them. 

3) Our tin finish requirements in the ATIS document align exactly with the Telcordia GR-78-Core requirements for whisker mitigation. 

Can whiskers grow from SAC solders? Yes - there are a number of documented cases of exactly that happening. I would state that based on the data we do have, this is not a common occurrence and is much less likely than whisker growth from IC leads for example. 

The subject of Sn whiskers is extensive and much too complex to address in detail in short memo (or even a single paper for that matter). I would refer you to the following two documents for a lot more information:

http://thor.inemi.org/webdownload/projects/ese/tin_whiskers/Pb-Free_Finishes_v4.pdf
http://thor.inemi.org/webdownload/newsroom/TW_biblio-July03.pdf
And these are by no means exhaustive - but a very good starting point. 

Bottom line - do we add a statement to the document as proposed effectively stating that "... to make it clear that the only way to prevent tin whiskers from growing is to alloy several percent lead with the tin"...? I don't think this adds ANY value to this document. This document is a document defining what we consider the minimum acceptance requirements for Pb-free PCB assemblies. Adding Pb is the antithesis of what we intend in this document as the products would no longer be Pb-free. So clearly the answer is no.

Joe Smetana

