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TEST METHOD FOR MEASURING WHISKER GROWTH  

ON TIN AND TIN ALLOY SURFACE FINISHES 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an 
international consensus of opinion on the relevant subjects since each technical committee has representation 
from all interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated 
in the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 

members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

A PAS is a technical specification not fulfilling the requirements for a standard but made 
available to the public. 

IEC-PAS 62483 was submitted by JEDEC and has been processed by IEC technical 
committee 47:  Semiconductor devices. 

The text of this PAS is based on the 
following document: 

This PAS was approved for 
publication by the P-members of the 
committee concerned as indicated in 

the following document 

Draft PAS Report on voting 

47/1842/NP 47/1876/RVN 

Following publication of this PAS, the technical committee or subcommittee concerned will 
investigate the possibility of transforming the PAS into an International Standard 

An IEC-PAS licence of copyright and assignment of copyright has been signed by the IEC 
and JEDEC and is recorded at the Central Office. 

This PAS shall remain valid for an initial maximum period of three years starting from  
2006-08. The validity may be extended for a single three-year period, following which it shall 
be revised to become another type of normative document or shall be withdrawn. 
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Introduction 
 
This document contains a suite of recommended tin whisker growth tests.  If these common 
tests are adopted, then the industry can collect common and comparable data that may 
improve the understanding of the fundamentals of whisker growth and allows comparisons 
between technologies. Tests in this document may be changed in the future as a better 
understanding of the mechanisms causing tin whisker growth is developed. 
 
Based on a variety of testing and data review from around the globe, three test conditions 
have been identified that appear to be suitable for monitoring tin whisker growth.  The three 
test conditions include two isothermal conditions with controlled humidity and a thermal 
cycling condition.  However, these test conditions have not been correlated with longer 
environmental exposures of components in service.  Thus, there is at present no way to 
quantitatively predict whisker lengths over long time periods based on the lengths measured 
in the short-term tests described in this document.  At the time of writing, the fundamental 
mechanisms of tin whisker growth are not fully understood and acceleration factors have not 
been established. Certain applications, e.g., military or aerospace, may require additional 
and/or different tin whisker tests or evaluations.   
 
The predominant terminal finishes on electronic components have been Sn-Pb alloys.  As 
the industry moves toward Pb-free components and assembly processes, the predominant 
terminal finish materials will be pure Sn and alloys of Sn, including Sn-Bi and Sn-Ag. 
 
Pure Sn and Sn-based alloy electrodeposits and solder-dipped finishes may grow tin 
whiskers, which could electrically short across component terminals or break off the 
component and degrade the performance of electrical or mechanical parts.  
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Test Method for Measuring Whisker Growth on Tin  
and Tin Alloy Surface Finishes  

(TEST METHOD A121) 
 
 
 
 
1 Scope 
 
The methodology presented in this document, see Annex A for process flow, is applicable for 
studying tin whisker growth from finishes containing a predominance of tin (Sn).  This test 
method may not be sufficient for applications with special requirements, e.g., military or 
aerospace.  Additional requirements may be specified in the appropriate requirements 
document. 
 
The purpose of this PAS is to: 
 

• Provide an industry-standardized suite of tests for measurement and comparison of 
whisker propensity for different plating or finish chemistries and processes.  

• Provide a consistent inspection protocol for tin whisker examination. 

• Provide a standard reporting format.  
 
 
2 Normative references 
 
JESD22-A104, Standard for Temperature Cycling 
 
IPC 7530, Guidelines for Temperature Profiling for Mass Soldering (Reflow & Wave) 
Processes 
 
 
3 Terms and definitions  
  
3.1 total axial whisker length:  The distance between the finish surface and the tip of 
the whisker that would exist if the whisker were straight and perpendicular to the surface. 
 
NOTE For tin whiskers that bend and change directions, the total axial length can be estimated by 
adding all of the straight subdivisions of the whisker. (See Figure 5.) 
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